e S240 GGG DD © 


5 é \ è 
f ff Ses 


o € AL ans 
fe ў : 


$4.95 / Canada 5.95 


Interactive Online 


EXCEPTIONAL 
SERVICE & SUPPORT > 


Sony-tuned 


v 
= 
3 
[*] 

eo 

ГД 

с 

л 


OUTSTANDING 
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.800.45ONYPC (1.800.476.6972) 
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www.Sony.com/pc 
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The 


Choice of SVGA 
displays from 
11.3" CSTN 

to 118" CTFT. 


Up to 
133 MHz 
Pentium* 


processor, 


hard drives 
up to 1 GB. 


Full-Function 
Notebook 
Lithium lon 
Battery 
Internal 
Diskette Drive 


COMPAQ 


Detachable 


lithium ion 


3 Lithium lon 
Batteries 
16-Bit 

Stereo Sound 
Dual 
Speakers 
NTSC/PAL 

TV Output 


battery 
also TAA 
functions Dual speakers 
asa integrated in 
handle the CD base 
and a provide 16-bit : 
me : stereo sound. : 
tilt. : 


tte, 
e 


Dr а 
This base is 
detachable 
and houses the 


CD-ROM. 


THE © OM PAO ARMADA 4100. IF IT’S 


It’s your call. On one hand, it’s a full-function notebook. Or in a snap it’s multimedia with CD-ROM. Or it’s lean and mean. It also 


fax machines’ and dual speakers for incredible 16-bit stereo sound. And it’s Internet-ready. The new Compag Armada 4100. It’s how to 


©1996 Compaq Computer Corporation. All rights reserved. Compaq registered U.S. Patent and Trademark Office. SpeedPaq and Armada are trademarks of Compaq Computer Corporation. “Speakerphone and 


pentium® answering machine require Compaq SpeedPaq 288 Telephony Modem, available in Summer 1996. Fax machine requires modem. The Intel Inside Logo and Pentium are registered trademarks and the Pentium 
PROCESSOR Processor Logo is a trademark of the Intel Corporation. Other products mentioned may be trademarks of their respective companies. 
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COMPAQ 


Memory : 
expandable : 
up to : 
48 MB. : 
: Touchpad 
: сап Ье 
: replaced | - B 
: Las come сс аата Internal diskette : 
trackball. | : 


drive is replaced : 


by a battery. : 


hot (Net HING, IT’S ANOTHER. 


provides for three batteries with up to 10 hours of life. Its a virtual office too-complete with a full duplex speakerphone, answering and 


conquer the task at hand. One way or another. For more information, call 1-800-853-9521. Or visit our site at www.compaq.com. 


COMPAQ. 


Has It Changed Your Life Yet! 


THIS IS YOU. 


property of their respective owners. GSA #GS00K94AG5241PS01 ©1996 NEC Technologies, Inc 


INTRODUCING THE NEG MULTISPIN® 8X 
CD-ROM READER. 


Looking for a quick way to retrieve data? How 
does 1200kb/sec data transfer rate and 140ms access 
speed sound? The fact is, there’s no faster way to get 
applications running than with the NEC MultiSpin 8X 
CD-ROM reader. 

Of course, our MultiSpin 8X readers offer more 
than just speed. You'll also get Easy ROM Update" 
technology; which adds security to your investment 
by letting you easily update to new standards. What’s 
more, you'll find Windows” 95 Plug and Play, PC and 
Mac” compatibility, ease-of-use, and a one year 
limited warranty. So get yourself an NEC MultiSpin 8X 
CD-ROM reader. After that, you'll have no problem 
finishing off those hefty portions of data. 

For more information, call 1-800-NEC-INFO or 
reach us via FastFacts™ at 1-800-366-0476 and 
request document #237801. 


Visit NEC's new web site at http://www.nec.com 


DOT 
yOU need directions? 


Or do you know wbere you're going? 


qve tbe roads become unfamiliar? 


do you know your way around? 


Today, technology 


is taking us places 


we've never been. 


You can stop 


and ask someone 


or 


just look for the next landmark. 


CAB-FORWARD DESIGN, DRIVER-ADAPTIVE TRANSMISSION, SPECIALLY MODIFIED DOUBLE-WISHBONE SUSPENSION, BODY-STIFFENING RAIL-THROUGH CONSTRUCTION, 


FATIGUE-REDUCING DRIVER'S SEAT. CAR AND DRIVER'S "TEN BEST” TWO YEARS RUNNING. INQUIRIES, 1-800-4-A-CHRYSLER. WEB SITE, www.chryslercars.com 


GOES WHERE IT IS WANTED 


WHERE IT IS WELL TREATED. 
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THE NATION-STATE IS NOT ABOUT TO DISAPPEAR. 


BUT THE OLD CONCEPT OF SOVEREIGNTY- 


GOVERNMENTAL ACTS THAT CANNOT BE REVIEWED 


BY ANY OTHER AUTHORITY— 
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1892 кыв! 


Enjoy Red Label Responsibly 


©1996 Schieffelin & Somerset Co., New York, N.Y. 
Johnnie Walker” Red Label", Blended Scotch Whisky, 
40% Alc. /Vol., (80°) 


“If my six-year-old 


can make 


friends on the Internet 


from here to 


surely someone 


can get the folks 


in my regional offices 


to work as a team.” 


Today we do business from the farthest 
reaches of the planet, from cars, airports and 


even occasionally from the office. Yet keeping in touch 
seems far from child’s play. How do we cross these barriers 
of time and space? Lotus Notes’ — the new way of working 
together in this networked world. 

Your team has just finished a report to be presented 


in four regions of the world. You all get on different planes. 


At 30,000 feet, you have a change of heart. You rewrite. 


By the time you land, it’s brilliant. But three of your managers 
are about to present the wrong report. 

Fear not. Notes can share your new report with every- 
one the moment you land. And Notes does the same with 
inventories, customer files, sales information, presentations, 
call reports, you name it. 

It’s constantly updating information and then sharing 
it among your people, customers and suppliers. No matter 


what platform they use: Windows; UNIX? Mac’ or OS/27 


IBM, 0S/2 and Solutions for a small planet are trademarks of IBM Corp. UNIX is a trademark licensed exclusively through X/Open Ltd. All other company and/or product names are trademarks of their respective companies. © 1996 IBM Corp. 


uktu 


Notes also has a Web browser and search engine that lets 
you find only the information that’s valuable to you. 
And it lets you publish information on the Web and even 
send e-mail — all from the Notes environment. 

Begin working in a world where you never hear 
“I didn't know that,” “No one told me,” or “I havent received 
that memo yet.” 

You'll make more than just friends. In more places 
than just Timbuktu. Visit www.lotus.com to see how 


Notes is already helping successful companies com- 
pete. Or call 1 800 IBM-7080, ext. G205, and well send 
you a free Lotus Notes *Get the Facts" brochure, 


as well as our free l6-page booklet highlighting how 


IBM can help your business thrive in a 
networked world. 
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OLYMPUS DIGITALVISION 


TO JARON LANIER 
(digerati, composer, a pioneer in Virtual Reality) 
IT’S VIRTUALLY UNREAL 


“PHOTOS USED TO BE A WAY OF FREEZING REALITY. 
NOW THEY'RE A WAY OF THAWING IMAGINATION.” 


It's the new age of photography. The first step 

in the digital dream. And it's epitomized by the cre- 
ation of the new generation of digital cameras, The 
Olympus D-200L and D-300L. Optics, design, com- 
pactness, simplicity, affordability, (all Olympus 
benchmarks) are here. With an addendum: 

digital imagery. It's Art and Science united. 

The Ying of the Portrait, the Yang of the Computer. 


He's aware it's an Olympus lens, F2.8, aspherical, 
razor-sharp, focus-free; the automatic flash has 

4 shooting modes; the resolution is striking. 

Now colors burst with vibrancy, images suspend 
belief, saturation goes richer, speed rules. But what 
excites him is this: it’s the gateway into a fluid 
world. It's being able to manipulate the picture, 
make variations on a theme, shape it, tune it, turn it 
into a starting point for imagination. It's world 
grabbing. It's ongoing gratification. It's Olympus. 


“IT’S THE CAMERA I'D TAKE 


CÎ ON VACATION TO 
VIRTUAL REALITY.” 
For more info about É- 
Olympus Digital Vision call F 
1-800-622-6372. П 
And visit us at gt, е fi 
http://www.olympus.com/digital Pi AC 2 
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I am but a 
humble 


shoemaker 


You are the purveyors of the great infor- 


mation society. | bow down before your 
networkness. Please bless me with your 
vast bandwidth and let me feel the power 


of your infinite purchaseness. 


Undog 


Simple shoes 


Think fast... Live slow 


U.S.A. & CANADA: Р.О. Box 5022 Carpinteria, CA 93014 (800) 611-0685 
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И! ЕШ. 


Editor/Publisher: Louis Rossetto 
President: Jane Metcalfe 


Executive Editor: Kevin Kelly 
Executive Managing Editor: John Battelle 
Creative Directors: John Plunkett and Barbara Kuhr 


Managing Editor: Russ Mitchell 

Assistant Managing Editor: Jackie Bennion 

Features Editors: Constance Hale, Peter Leyden, James Daly 
Associate Editor: Kristin Spence 

Section Editors: Amy Johns, Steve G. Steinberg, Jessie Scanlon, 
Tim Barkow, Todd Lappin 

Staff Editor: William О. Goggins 

Senior Copy Editor: Mandy Erickson 

Copy Editors: Kristine Kern, Tessa Rumsey 

Research Associates: Michael Behar, Heidi Kriz 

Forecaster: Jesse Freund 

Editorial Assistant: Ted Roberts 

Editorial Administrative Assistant: Anne Speedie 

Editorial Intern: Marissa Raderman Research Intern: Michael Learmonth 


Editor-at-Large: Katrina Heron 


Contributing Editors: John Browning (Europe), John Heilemann (National 
Affairs), David Pescovitz (Reality Check), Bob Johnstone, Jon Katz (Media), 
Bernie Krisher (Asia), Brock N. Meeks (Washington), Colin Berry (Music) 
Contributing Writers: John Perry Barlow, Thomas Bass, Ivan Berger, 
Paulina Borsook, Stewart Brand, Gareth Branwyn, Po Bronson, Douglas 
Coupland, Esther Dyson, Simson Garfinkel, William Gibson, Mike Godwin, 
Jeff Greenwald, Fred Hapgood, Joi Ito (Japan), David Kline, Jaron Lanier, 
Andrew Leonard, Jacques Leslie, Steven Levy, Pamela McCorduck, Phil 
Patton, Charles Platt, Joshua Quittner, Jef Raskin, Rudy Rucker, Paul Saffo, 
Michael Schrage, Evan |. Schwartz, Peter Schwartz, John Shirley, В. U. Sirius, 
Burr Snider, Neal Stephenson, Bruce Sterling, Rogier van Bakel, Gary Wolf 


Senior Columnist: Nicholas Negroponte 


Managing Design Director: Daniel Carter 

Senior Designer: Paul Donald 

Junior Designer: Barbara Radosavljevic 

Photo Editor: Erica Ackerberg Photo Associate: Jennifer Butler 
Contributing Artists: Erik Adigard, Glenn Bair, Lou Beach, Michael 
Crumpton, Paul Davis, Georganne Deen, Giles Dunn, Stan Gaz, Amy Guip, 
John Hersey, Pamela Hobbs, David Johnson, Jim Ludtke, Gregory Nemec, 
Nick Philip, David Plunkert, Rob Silver, Steve Speer 

Contributing Photographers: Douglas Adesko, Steve Double, Gabor 
Ekecs, Paul Elledge, William Faulkner, Jill Greenberg, Aaron Goodman, 
Thomas Heinser, Norman Mauskopf, David McGlynn, Karen Moskowitz, 
Sylvia Plachy, James Porto, Daniela Schmid, Neil Selkirk, Chip Simons, 
Kim Stringfellow, Eric Tucker, Bill Zemanek 

Production Art Director: Eugene Mosier 

Production Manager: Charlotte Ng 

Production Artist: Kristin Burkart 

Production Coordinator: Tom Claburn 

Assistant to the Creative Directors: Adrienne Ellis 

Design Administrative Assistant: Molly Coughlin 

Interns: Frank Kudermann, Carolyn Rauch 


Design Group Director: Dennis Michael Dimos 
Designers: Kristine Brogno, Amy Melker 


Wired Online 


Editor: Mark Frauenfelder 

Section Editor: Andrew Rozmiarek 
Staff Editor: Roderick Simpson 

Editorial Assistant: Bob Parks 

Designer: Eric Courtemanche 

Director of Production: Mary Lukanuski 
Production Assistant: Wendy Owen 
Staff Producer: Chia-Lin Simmons 
Intern: Kristie Lü Stout 


TLC: Robin Basdeo, lan Baecht, 
Ratka Popovic 

Coach: Charlie Jackson 

Patron Saint: Marshall McLuhan 


"Education will become 
recognized as civil 
defense against media 
fallout." 


Wired Ventures Inc. 


Chief Executive Officer: Louis Rossetto 

President: Jane Metcalfe 

Executive Assistants to CEO: Jennifer King, Adam Messner 
Executive Assistant to President: Hane C. Lee 
Administrative Assistant: Alex Lee 


Chief Financial Officer: Jeff Simon 
Vice President, Corporate and Business Development: Rex O. Ishibashi 
Vice President and Chief Technology Officer: Jacquard W. Guenon 


1996 Wired Ventures Inc. All rights reserved. 
Reproduction without permission is prohibited. 
Wired (ISSN 1059-1028) is a publication of Wired Ventures Inc. 


Printed in the USA. 

In Canada, International Mail Agreement #0501727 
Registered for GST as Wired USA Ltd. GST — R134795954. 
Submissions: Enclose a SASE for writers guidelines. 

Email: guidelines@wired.com. Digital submissions preferred. 
Wired assumes no responsibility for unsolicited material. 


Courier: Wired, 520 3rd St., 4th Floor, San Francisco, CA 94107-1815, USA 
Phone: +1 (415) 276 5000 


Fax: Editorial: 276 5150 Accounting: 276 4950 
Design: 276 5150 HotWired: 276 8400 
Advertising: 276 4900 Circulation: 276 5200 


Administration: 276 5100 
Online: Editorial: editor@wired.com Other: info@wired.com 


Jhane Barnes in 


Men's Sportswear. 


find yourself at neiman marcus. and fall for the best. Minuten 


The Sony Trinitron 


Multiscan displa 


What are 


you 


looking at? 


SONY 


It’s not an illusion. Unmatched 
‘larity and proven reliability 


® 


make Sony Trinitron Multiscan” 
displays distinctly separate 
from the rest. These vertically 
flat displays present a viewable 
area with precise focus from 
edge to edge, corner to corner? 
By design, the entire screen 
is brighter and sharper with 
less reflected light. 

And they're not just easier 
on your eyes. All Sony computer 
displays are fully compatible 
with Windows® 95 and MacOS!" 
And all sfII and selII models 
have digital on-screen controls 
for ASY, exact adjustments. 

No other computer display 
in the world compares to an 
original Sony Trinitron dis- 
play. For more information 
call 1-800-352-7669 ext. 124 or 
visit us at http://www.sel.sony. 


com/SEL/ccpg 


©1996 Sony Electronics Inc. All rights reserved. Reproduction 
in whole or part without written permission is prohibited. Sony, 
the Sony Logo, Trinitron and Multiscan are trademarks of Sony. 
Windows is a trademark of Microsoft Corporation. MacOS is a 
trademark of Apple Computer, Inc. *Dependent on graphics 
board and signal used 
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S-HTTP and SSL 


HTML authoring tool 
including dozens of home 
pages, templates & forms 


Microsoft Internet Explorer 


Spyglass’ Enhanced Mosaic 


Reporting & Loggin: 


graphica 
all documents & links 


for CGI scripting 


clearing & verificatioi 


eb Commander has it all. 
Completely wizard driven, Web Commander is the fastest, 
easiest to configure server software on the market with 

all the tools for fully secure business on the Internet. 


©1996 Luckman Interactive, Inc. All rights reserved. Web Commander, WebStudio, Luckman Interactive and the Luckman logo are 
trademarks of Luckman Interactive, Inc. All others are trademarks of their respective owners. 


BE PUBLISHING 
ОМ THE WEB 


B. your business network 
tie together all kinds of 
business applications and 
software? Or just one brand? 
The one-vendor approach 
is too limiting, because real 
corporate com- 
munications 
require access to 
all computers, 
applications, printers, in- 
telligent devices, and the 
Internet/intranet. Today, 
Novelle networks connect 
everything for 55 million 
users. And it's very easy 
to manage these incred- 


ible varietiesof resources 


NOVELL NETWORKS CONNECT 


THE FIFTY-FIVE MILLION 


© 1996 Novell, Inc. All rights reserved. Novell is a registered trademark and Everything's Connected, Novell Directory Services, 


thanks to Novell Directory 


TECHNOLOGY AS DIVERSE AS | Services" How can funda- 
) 
PEOPLE WHO USE THEM. | 


mental networking ideas so 


far apart exist in a world 


that needs to be pulled to- 
gether? Choose the network 
that can stretch 
out and grab 
it all. Novell. 
The network 
software company. So don't 
delay, be sure to check out 
http://www.novell.com or 
call 1-800-289-6685 and ask 
forthe Novell Platinum Au- 


thorized Reseller" near you. 


Novell. 


Everything's Connected. 


Subscription information subscriptions@wired.com 


Rants & Raves rants@wired.com 


Editorial guidelines guidelines@wired.com 


Editorial correspondence editor@wired.com 


Net Surf contributions surf@wired.com 


WiredWare (T-shirts, et cetera) ware@wired.com 
The most efficient way to reach us at Wired is via email. Some addresses, such as guidelines@wired.com or info-rama@wired.com, 


will bounce back text, freeing us human types to create the next issue of Wired. 


More Heresies 
Alvin Toffler (“Anticipatory Democracy,” Wired 4.07, 
page 45) is wrong. We're not “straining all of [the 
Constitution's] provisions judicially to make it fit 
changed realities” because the Constitution is obso- 
lete. We're doing it because the legislators we keep 
electing — and re-electing — keep writing legislation 
that is unconstitutional on its face. Toffler’s own 
example, the cyberporn issue, is a case in point: what 
part of “Congress shall make no law” do you really 
think Senator James Exon didn't understand? 

We don't need a new constitution; we need new 
legislators who will keep their oaths to preserve, 
protect, and defend the Constitution we already have. 

Similarly, Representative Rick 
White's solution to the current 
state of congressional techno- 
illiteracy (“I'm from Congress. I'm 
Here to Help,” Wired 4.07, page 80) 
is no solution at all. He would have 
us “raise Congress's consciousness 
about the value of the Internet.” 
Bull. If a candidate doesn't already 
grasp the value of the Internet, 
he or she is far too ignorant to be 
trusted with public office. 

Lex Alexander 
lex@nr.infi.net 


Nano No No 

Nanobucks (“The Buck Starts 
Here,” Wired 4.08, page 132) will 
fail to catch on because they're 

a bad deal for everyone: Consumers 
do not want to be nickeled and 
dimed for bits of information, and 
no merchant will pay a 20 to 30 percent processing 
fee for each transaction. Remember the fuss about 
American Express charging 3 to 4 percent while Visa 
and Mastercard charged 2 to 3 percent! The proces- 
sors themselves can't make a profit on even 20 to 30 
percent when the base is a bunch of micropayments. 
There just isn't enough money generated to cover 
the cost of the infrastructure. 

As the author points out, the payment solution for 
the sale of bits of information online is right under 
our noses. It's called a subscription. 

Leslie Ehrlich 
ehrlicl @ix.netcom.com 
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The Cult of First-Year Journalism 
Aside from the details of Shoko Asahara and Aum's 
forays into weapons and terrorism (“The Cult at the 
End of the World,” Wired 4.07, page 134), there are 
two philosophically interesting questions to be 
asked about the cult. First, how did it recruit these 
"brilliant" minds, and what did it offer its initiates? 
Second, what is Aum’s religious/philosophical pre- 
tension? How do its followers explain their ideology, 
epistemology, and/or ontology to the discriminating, 
rational intellects of Japan’s most educated citizens? 
For lack of information and investigation, the 
authors avoid these questions and focus on aspects of 
Aum that a first-year journalism student could dig up. 
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| realize that Wired is not an academic journal (nor 
should it be), but come on:“A psychopathic band 
of brilliant scientists, bent on indiscriminate murder 
and the world's end." It reads like something from 
People magazine. 

Joe Schmelzer 

joes@3ad.com 


A Bit of Bit History 

In “Do You Know the Way to Ban José?" (Wired 4.08, 
page 45), John Heilemann asserts that “no industry 
since the dawn of the New Deal has developed more 
free of the hand of government than the bit business; 
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and, not coincidentally, no industry has been so dis- 
engaged from the ins and outs of politics.” 

Really? My first programming job, back in 1967, 
included work for the Air Force Satellite Control 
Facility, located by Moffett Federal Air Field near 
Sunnyvale, California. Does Heilemann think Silicon 
Valley sprang up by accident? It was seeded by bil- 
lions of government aerodollars that were blown 
to San Jose by the very winds of politics and policy 
that he pooh-poohs. Go back another 20 years to the 
birth of the ENIAC, a project fostered by the US Army 
to solve ballistics problems. Look at the depression 
of the computer business in 1970 when aerospace 
funding bit the dust; it's all 
part of a pattern of extensive 
government funding based 
on a belief (correct, in my 
opinion) that the computer 
business was a vital national 
interest. And given that no 
government money ever 
flowed free of political influ- 
ence, the second part of the 
assertion fails as well. 

Ron Enfield 
enfield@worldnet.att.net 
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Rants and Rights 

One may agree that govern- 
ment shouldn't censor elec- 
tronic data communications 

-. for the sake of minors, but 
that doesn't mean that no one 
should ("The Rights of Kids in 
the Digital Age," Wired 4.07, 
page 120). In the “Of Paternal Power" chapter in Two 
Treatises of Government, John Locke observed that 
children are not born in the full state of equality, 
although they are born to it. He said that because 
children lack the full reason necessary to protect 
their interests, nature provides them with guardians 
(parents) until they reach the age of reason. 

Jon Katz's description of Locke's philosophy more 
closely resembles that of Jean-Jacques Rousseau. 
Locke carefully distinguished between the bonds 
of nature (e.g., parenthood) and the bonds of civil 
society, which are created by social contract and lim- 
ited by the rights of nature: life, liberty, and property. 
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Children do not have the rights of liberty and prop- 
erty, because their reason is still immature. 

In his philosophy, Rousseau treated children as 
the full equals of adults. In Emile he argued that 
children are naturally good and reasonable, to the 
extent that they know better than adults their own 
best interests. In real life, however, Rousseau ignored 
his own philosophy, committing his children born of 
a mistress to an orphanage. In real life, socialist states 
— such as Hitler's Germany and communist China — 
have used Rousseau's arguments to defend state 
control of children over the natural rights of parents. 
Martin R. Noland 
75113.2703@compuserve.com 


I'd like to suggest one small addition to Article V: 
The Rights of Children. Children have the right to 
be represented in articles written about their politi- 
cal rights. They should be interviewed, quoted, and 
otherwise consulted on all points made on their 
behalf.To exclude their voices from such works of 
journalism does infinitely more harm than any 
V-chip ever will. 

Kevin Press 

press@interlog.com 


The depiction of children on pages 120-121 as glar- 
ing, humorless, sulking, resentful little brats is neither 
hip nor cool ... it is exploitative and trendy. | think 
they are presented in a most negative, offensive 
manner, and if any of them belonged to me | would 
take immediate steps to restore their childhood. 

Bill Gunter 

bill.gunter@24stex.com 


If kids get to possess cyber rights, don't they deserve, 
at least, a possessive apostrophe? 

Andrea Albi 

aalbi@aol.com 


Angel Gabriel 
| couldn't help noticing that most of “To Surf 
and Protect” (Wired 4.07, page 90) wasn't about 
CyberAngels at all. Half of the article rehashed what 
some of our critics have said (secondhand journal- 
ism?), while the rest was a personal character assas- 
sination of CyberAngels cofounder Curtis Sliwa, who 
is not directly involved with running the project. 
Hostile critics have made numerous inaccurate 
accusations: CyberAngels don't understand the global 
nature of the Internet (we are 1,100 members in 
32 countries and we don't understand the global 
nature of the Internet?). They don't realize that posts 
can be forged (this was one of the first things that 
happened to us when we started a year ago). They 
could obstruct FBI investigations and be criminally 
liable (some CyberAngels are actually teaching fed- 
eral agents how to download and decode binaries 
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from Usenet. In our experience, the Feds need and 

welcome all the help they can get. By the way, we 

follow FBI guidelines for the gathering of evidence 
in child pornography cases). 

By far the biggest misrepresentation of our work 
is to confuse our fight against Internet crime with 
the criminalization of free speech. Some netizens are 
unable to differentiate the two. Are CyberAngels 
trying to take away other Net users' freedom to 
criticize the government or to play adult games in 
private? Absolutely not. What about the freedom 
to sexually exploit children, to cause others distress, 
and to prey on the weaker members of the evolving 
Net society? Can those activities really be defended 
on the grounds of "freedom"? 

We are not pressuring ISPs for mandatory speech 
codes – nothing could be further from the truth. 
We are simply asking sysadmins to take sterner 
measures against activities such as online stalking, 
electronic harassment, sabotage, and uninvited 
obscene and threatening communications. 

Is the Net an electronic Garden of Eden? Or is 
Wired living in denial, ignoring the reality of Internet 
crime? Look carefully and you'll find people suffering 
the consequences of an electronic society in which 
"anything goes." The growing number of victims 
that CyberAngels deal with on a daily basis shows 
the hard reality of Internet crime. Of course, these 
victims are a minority, but does that mean we 
should pretend they don't exist? 

Many users believe in self-regulation, but for 
too many people that means "leave us alone to do 
whatever we want." This self-centered and anti- 
social attitude opens the door to criminals. Can 
you imagine a society with no laws and no law 
enforcement? Is the Net different? I've found noth- 
ing to indicate that behavior online has evolved 
to the point that enforceable rules of conduct aren't 
necessary. 

Let me finally point out to Wired's readers that 
CyberAngels are not made up of users who have 
just bought their first computers, but include expert 
users with 15-plus years of Internet experience — 
programmers, sysadmins, and a growing number 
of professional law-enforcement people. In addi- 
tion, we are familiar with US and international laws 
on entrapment and inadmissible evidence and on 
obscenity and the sexual exploitation of children. 

Do CyberAngels believe in freedom of speech? 
Absolutely. That belief is in our mission statement. 
We also believe in the responsibilities that come 
with it, and we believe that freedom is not possible 
without personal safety and security from criminal 
predators. If you believe in freedom, then you fight 
crime — it's as simple as that. 

Gabriel Hatcher 
CyberAngels Director 
angels@wavenet.com 
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Does Not Compute 

While | agree with Harald Preissler and Burkhard 
Jaerisch's premise that the computer industry isn't as 
"clean" as it should be ("A Material World," Wired 4.06, 
page 124), their numbers are incredible. Making 
one computer uses nearly 9,000 gallons of water? 

A company that makes a million units a year dumps 
9 billion gallons overboard? One computer results 
in 640 pounds of waste? What does the manu- 
facturer do, carve out the case from a solid block 

of steel and throw out the parings? Does it recycle 
the water and materials? Where did these numbers 
come from? 

Phil McCole 

mccole@tiac.net 


Our article was based on an ecological study by 
Andreas Grote — published in the German computer 
magazine c't ("Grüne Rechnung," issue 12, page 92) – 
that includes data from both the manufacturing 
process and from the refining and production of raw 
materials (e.g., aluminum from Brazil, copper from 
Chile). All of these steps must be taken into account to 
calculate the full ecological impact of PC production. 
The ‘out of sight, out of mind" thinking permeates 
discussion of information societies, where material 
flows is too often neglected. More awareness of mate- 
rial flows is crucial to our future. 
— Harald Preissler and Burkhard Jaerisch 


Amen 

| was shocked and horrified by the image accom- 
panying "Calling for Christ" (Wired 4.07, page 64). 
To see the Lord Jesus in the midst of dying for the 
sins of the world (including this one, | suppose) 
with a farcical hand and phone to his head was 
disgusting. 

Father, forgive them, for they know not what 
they do. І too, will forgive you, but | won't ever buy 
another issue. 

Gregory Worona 
gworona@ipa.net 


Kudos for another great issue! The “Calling for Christ” 
piece quickly grabbed my attention. Is it not enough 
for the Christian Coalition to try and control every- 
thing we see and hear? Now a group of hardcore, 
militant Christians wants to “turn America into a 
church-ruled nation." Is everything our forefathers 
worked for to be thrown away because a minority 
wants to establish a dictatorship in the name of 
Christ? What happened to the First Amendment? 
You know, that pesky little clause tacked on to the 
Constitution to guarantee freedom of speech and 
religion? 

Watch out folks. Your freedoms are being stripped 
from you one at a time. 
E. Eli Boaz 
eli@mail.pernet.net 
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Regular tv is kid’s stuff. It takes maturity to fully 
appreciate Inteq entertainment machine features, 
like the BBE sonic maximizer and Digital 3-Line 
Comb Filtering. After all, there’s nothing juvenile 
about the experience of an all out sensory assault 
from your favorite program. 
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The MBone's Connected to the.... 

| was pleased to see your article on the multicast 
backbone or MBone (“Multicasting,” Wired 4.06, 
page 86). Multicasting is critical to the Internet — 
today in video broadcasting, and, over time, in appli- 
cations such as file transfer and information update. 

But the article's assertion that MBone protocols 
won't scale to very large networks, and Christian 
Huitema's statement that the MBone “should have 
remained an experiment" are misleading. The IP 
multicasting protocols in use today, as well as new 
standards such as protocol independent multicast 
(PIM), are very scalable. The MBone was designed 
to allow users to experiment with multicast well 
before the Net as a whole could support multicast 
routing. The current tunneling scheme does have 
limitations on the amount of multicast traffic it can 
handle, but those limitations will vanish as the 
Internet is upgraded to support multicast. 

The MBone is a more practical approach to dis- 
tributing audio/video information than flooding the 
Net with lots of point-to-point unicast data streams. 

Of course, | may be biased: my company develops 
and markets multimedia networking software. 

Judy Estrin 
CEO, Precept Software Inc. 
Palo Alto, California 


Splitting Fibers ... ег... Fibres. 

Karen Coyle's letter about indexing the Web is so 

indicative (Rants & Raves, Wired 4.08, page 30). Her 

example of a search on fiber optics being language 

specific to English highlights a further problem: 

fiber is the US spelling — the UK spelling is fibre. 
Even people who speak the same language can- 

not find each other! 

Jonathan A. Gwyer 

jon@jagnet.demon.co.uk 


Where Is the Damn Can of Raid? 

Funny how the political views of this software pirate 
(“Computer Insect,” Wired 4.07, page 82) prevent 
him from seeing the more common reasons that 
piracy prevails throughout the developing markets 
of the world: the legal versions of the damn stuff 
are frighteningly expensive for people whose 
income amounts to a few hundred dollars or less 

a month. 

Large American software companies often hook 
up with local distributors in Asia, and these compa- 
nies, apart from being generally corrupt, offer little 
or no service whatsoever. On top of that, people 
who need computers for their livelihoods read about 
billionaire software executives and millionaire 
midlevel workers in America. Is it any wonder that 
there is such a demand for pirated stuff? (Of course, 
the fact that local governments are the primary 
venture capitalists behind the pirating enterprises 
is another matter.) 
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The pirate industry is simply nature's way of say- 
ing that software is too expensive and that to pro- 
duce for the global market, the price needs to reflect 
the worldwide economy and not just the high eco- 
nomic status of corporate America. 

Rande Jaffe 
benidafka@aol.com 


The brag-boast-and-strut by this Chinese software 
pirate absolutely kills me. | swear to God that William 
Gibson made this guy up in 1984, right down to the 
bomber jacket. 

Bruce Sterling 

bruces@well.com 


Not an Official AT&T Response 

The letter you published from Jo Schaper regarding 
AT&T's WorldNet service is almost all false (Rants & 
Raves, Wired 4.08, page 34). 

| run Netscape 3.0 with WorldNet. AT&T does 
not tell users to use only 1.22, it just happens to 
be currently bundled with the software (2.0 is 
coming soon). The request for deletion of other 
Netscapes implies removal of lesser versions, 
not upgrades. 

WorldNet does not get disconnected by incoming 
calls. WorldNet allows for prefix settings that cancel 
call waiting, et cetera. If the writer couldn't under- 
stand this, a professional at AT&T WorldNet would 
have happily helped. 

Why read newsgroups offline? For US$19.95 
a month, you get unlimited access to the Internet, 
24 hours a day, 7 days a week. 

There is nothing messed up with AT&T's phone 
directory, though Schaper fails to define “messed up.” 
John Bobela 
johnbobela@worldnet.att.net 


Linguistics 101 

It plays to the worst kind of nerd stereotype that 
when Wired runs an article on language ("Dejpu'bogh 
Ноу rur qabllj!” Wired 4.08, page 84), the piece focuses 
on Klingon and Elvish. 

One of my many questions about this very ques- 
tionable piece arose from Gavin Edwards's comment 
(in the fourth paragraph) that there are “5,000 human 
languages spoken today." Later, he refers to "the 
tens of thousands of languages that humankind has 
spoken through the ages." Tens of thousands? This 
would mean that there are at least 15,000 attested 
dead languages. True? Not even close. With more 
than 5 billion loyal users, human language has an 
installed base that puts other software to shame. 
Next time you run a piece about language, get some- 
one - like a linguist — who really understands the 
material. 

Gabriel Cheifetz 
gabecheif@aol.com 
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Joy, Fervor, and Naiveté 
| may qualify as your most devoted reader, having 
read literally every word in every issue of Wired. 

The first year was a revelation: | have never felt 
anything so in tune with my desires. Imagine my 
gradual horror as the somewhat predictable end of 
the third year led to the only occasionally useful 
fourth year. From wild, hypnotic, have-to-read-cover- 
to-cover-right-now to only occasionally useful is 
a sad descent. 

Where is the craziness that inspired "the music 
that helped get this magazine out" and "drugs of 
choice" (I’ve read them all) and that proselytized 
McLuhan's metonymic mysteries in mastheads? 

Before | cancel my multiyear subscription and am 
forced to read nothing, please shake yourselves up 
and embrace the joy, fervor, and naiveté of those 
early months. Re-invigorate Wired. My cool friends 
no longer read it, and you're about to lose your most 
loyal subscriber! 

Charles L. Perkins 
clp@virtual.rendezvous.com 


Render Bender 

| found Charles Platt’s piece on Microsoft becoming 
a cool company hilarious (“They Render unto Bill,” 
Wired 4.07, page 114). Microsoft on technology's 
edge? Unlike Apple, which routinely comes out with 
cool technology and can't seem to make a dime off 
it, Microsoft is buying up bit wizards. 

Did it ever occur to the author that the reason for 
buying all those brains wasn't, as he says, to “shape 
the future” and launch really cool software, but to 
prevent it from being released? Not that I'm suspi- 
cious of Redmond or anything (heh heh). 

Meanwhile, I'm going to take a nap. Wake me up 
when 3-D lead man Jim Kajiya actually does some- 
thing that “has an effect" on the lives of those mil- 
lions that Nathan Myhrvold talks about. 

Р) West 
pjwest@wdl.lmco.com 


Undo 

= The Naked Truth: Ned Greene's Naked Empire anima- 
tion short (“Instant Rendering,” Wired 4.08, page 42) 
débuted at the Siggraph Electronic Film Festival in 
August.» Bon Voyager: We misplaced the s from Mark 
Brems's name when we quoted him in "The Teach- 
ings of Bob Stein" (Wired 4.07, page 126).= Better 
Visibility: The photo accompanying "Invisibly Interac- 
tive" (Wired 4.07, page 64) should have included the 
touch screen and headphones that are a part of 
Visible Interactive's product, based on the Newton 
platform. 


Send your Rants & Raves to: 

Email: rants@wired.com 

Snail mail: Wired, PO Box 191826 
San Francisco, CA 94109-9866 
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Introducing the 
MessagePad 130 with Newton 20. 


\ : The farther we go, it seems, 
є the more were asked to bring with us. The 
те names and numbers of clients past and present. 
à; Dates, times, and notes from countless meetings. Not to 
mention a way to get your e-mail. 
The new Apple" MessagePad" 130 was designed to lighten your load by 
making it easier than ever to schedule work, take notes, send and receive 
e-mails and faxes— or hop on the Internet— from wherever you happen to 
be. Even in the dark, thanks 
IE ШЙ 
The Newton 2.0 operating system: learn less, do more. The 
award-winning Newton’ 2.0 provides a surprisingly familiar way of working that encapsu- 
lates all you do now in a simpler, more concise form. Instead of loading you with complex 
commands, Newton works the way you do. It even reads your handwriting. 


Dozens of new and well-known applications, such as Now Contact, ACT!, Quicken, 
CompuServe, Meeting Maker, and Eudora Pro, are available for Newton, with more coming. 


Making it easy to transfer information to BNO Come | E» > A 
and from your PC. Ф 
Pick ир а MessagePad and get going! So put down whatever youre - 
doing, and go see the Apple MessagePad 130 at your nearest dealer. Or get our Newton: 


faxback information kit, with details on the complete line of MessagePad products 
and the latest software. See just how little you have to carry, to have it all. 
To get your information kit, visit our Web site or , 


call Apple today! = 


http://www.info.apple.com/newton / E 
1 800 364-0766, ext. 1000 Apple 


©1996 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, the light bulb logo, MessagePad, and Newton are registered trademarks of Apple Computer, Inc 
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umbo jets are falling from the sky, and pipe bombs are 

exploding in Atlanta. Now the Clinton administration 
and FBI director Louis Freeh are poised to make privacy 
rights another casualty of this summer's tragedies. The 
White House has exploited these incidents to launch a 
massive "anti-terrorism campaign that would allow for 
wiretaps on phones of suspected terrorists without a 
court order and roving wiretaps on suspects at multiple 
locations. Thankfully, cooler heads in the House passed 
a more restrained bill without these provisions. 

This battle is 
due to heat up 
again now that 
Congress has reconvened for the fall. Privacy activists are 


bracing for an FBI request for "emergency" wiretap autho- 


rization, legislation to outlaw the use of strong encryp- 
tion, and proposals to expedite funding for the Digital 
Telephony wiretap expansion. 


To get the full lowdown on Bill Clinton's privacy-busting 


wish list, check out www.cdt.org/policy/terrorism. Then 
ask yourself: Which is more threatening to my freedom - 
terrorists or the government fighting these terrorists? 

- Todd Lappin 


all them the welfare kings of the media world - 

Walt Disney/ABC's Michael Eisner, Fox's Rupert 
Murdoch, CBS's Michael Jordan, and NBC's Jack 
Welch (left to right). The Big Four titans of broadcast- 
ing are walking off with one of the biggest government 
handouts in US history - up to US$100 billion worth 
of free space on the airwaves, in exchange for airing 
children's programming. (See “The Republican Spec- 
trum Heist,” Wired 4.09, page 41.) 

But the TV guys' roll doesn't stop there. Now it 
appears they may also set the technical standard for 
digital TV. That has the computer world apoplectic. 
Microsoft, Apple, Compaq, and others want a stan- 
dard that paints lines on a screen “progressively,” 
one line after another - like a computer monitor. But 
broadcasters favor the “interlaced” method, which 
scans every other line first - like a TV. An interlaced 
standard would mean no upgrade costs for broad- 
casters and no compatibility with today’s computers. 
The FCC, which has hinted it will support the inter- 
laced standard, should announce its decision this fall. 

While President Clinton is eager to “change welfare 
as we know it,” broadcasters appear to be dodging any 
such reform. - Mark Lewyn 


War on Privacy- 
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f you can't see something, how do you know 74 

it's there? That's the conundrum raised by the | 
Invisible Cantilever, artwork created by Ken Gold- Invi sible €a ntileyer 
berg, a UC Berkeley engineering professor, and — pi 
Karl Böhringer, a Cornell grad student. d 

Viewable only through a microscope, this = ый : 
1:1 million scale model of Frank Lloyd Wright's 
Fallingwater mansion (www.ieor.berkeley.edu 
/~goldberg/flw/), is etched from silicon using 
integrated circuit technoiogy. With Fallingwater's 
creation in 1936, Wright pioneered the use of the 
cantilever — a horizontal structure supported at 
one end, like a diving board. Cantilevers are now 
used in industry on a microscale. b 

Goldberg and Börhinger hope their work 
challenges assumptions about art in the digital 
age. “When the authentic artifact is distant in 
scale, mediating technology doesn't diminish 
the experience of aura — it enables it,” Goldberg 
says. — David Pescovitz 
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dud J ۴ =IIl Tired of the Spam?: So was netizen Mark Horne, who came up with a riposte to the now- 
1 : < ubiquitous emails flacking everything from penny stocks to retirement homes. Не returns the 
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offending email with this message: "Unsolicited email of a commercial nature will be read, 
responded to, and/or disposed of fora fee of $1,000 (USD). The transmission of an unsolicited commercial message to the above electronic mail address constitutes agreement to these 
terms." 211 It's Not а Medium, It's a Disease: The Canadian Medical Association Journal reports that "Internet Addiction Disorder" has entered the official lexicon of the medical establish- 
ment. According to the article, a US-based medical researcher claims IAD is “as real as alcoholism" and includes the attendant symptoms of addiction - withdrawal, loss of control, compul- 
sive behavior. Sounds like yet another mutation of the Blame the Internet meme to us. 2111 Lord Nielsen 


Returns: Last year, A. C. Nielsen triggered a firestorm of controversy when it released what many considered a » 


i n Prog ress The high tech industry would like to report a 211 in 


progress. Proposition 211, the Attorney-Client Fee 
Arrangements Initiative on the California ballot 
for November’s elections, claims to protect retirees’ 
pensions from irresponsible institutions. American 
as apple pie, right? Guess again. 

Proposition 211 - the number, coincidentally, 
police use to call in a robbery - will make Califor- 
nia’s courts the nation’s mecca for a legalized form 
of stickup: class-action lawsuits triggered by stock 
fluctuations of volatile high tech companies. 

The firm of William Lerach, the wily San Diego 
trial lawyer who’s made millions plying this trade, 
bankrolled the measure with US$3.6 million. 

For Lerach, it’s a worthy investment. From 1991 
to 1994, high tech companies paid more than $700 
million to settle fraud suits. Plaintiff attorneys took 
upward of $225 million in fees, according to a 1995 
Marsh & McLennan study. Lerach’s supporters call 
this success. Intuit cofounder Tom Proulx, a leader 
of the Proposition 211 opposition, has another 
name for it: “absolute extortion.” - Karen Donovan 
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Hammerhead 


aking big movies on 

M a small budget can be 
tricky, but the kids at Ham- 
merhead Productions think 
they've got it nailed. "It's 
simple. We're eliminating 
the most expensive element 
- the stars," explains pro- 
ducer Dan Chuba (top right). 

Formed last year by Chuba 
and three former Pacific 
Data Images compatriots - 
Thad Beier, Jamie Dixon, and 
Rebecca Marie (clockwise 
from bottom right) - the 
renegade group puts spec- 
tacular effects front and 
center. Their first film, 
Supernova, arrives next sum- 
mer. They also bang out 
software: Hammerhead 2D - 
a roto, tracking, and morph 
package - is already an 
industry staple. - Paula Parisi 
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— something you'd consider 


through your computer isn't 


incredibly taxing and laborious, but it can be, 


shall we say, a major hassle. 
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That's why Global Village, the maker of 
award-winning FaxWorks" software, has intro- 
duced FocalPoint" integrated communications 
software. Only FocalPoint lets you fax, transfer 
files, exchange e-mail, access the Internet and 


manage phone calls all from one window on your 


computer, making communicating easier than ever. 


Because FocalPoint integrates all of these 
full-featured capabilities, you don't have to 


constantly switch between applications. To get 


all of your messages, you check a single in-box. 
You only need to manage one address book, 
as well. And you can also create a single 
message, address it to multiple people and 


the message will be sent out in the preferred 


ula 


haf 


method for each person, like e-mail, fax, what 
have you. 

FocalPoint is fully compatible with both 
Windows® 3.1 and Windows 95, so visit your 
local reseller and give it a try. 

Or, call 800.436.6752 ext. 1269 for a free 
trial copy on CD-ROM and visit our Web site at 


http://www.globalvillage.com/fp9/ 


for more information. 
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GLOBAL VILLAGE 


COMMUNICATION 


If you're not too tired. 


© 1996 Global Village Communication, Inc. FaxWorks, FocalPoint and Global Village Communication are trademarks and the Global Village logo is a registered trademark of Global Village Communication, Inc. Windows is a registered trademark of Microsoft Corp. 


Who's Minding the 


“People don't want to dump their cookies each morning before opening Netscape,” 
says Lori Fena (right), executive director of the Electronic Frontier Foundation. 
She's talking, of course, about a little text file on your hard drive, called a cookie, 
which marketing companies can use to track your movements through the Web. 

To address privacy concerns about cookies, Fena helped found eTrust. The group 
is designing and licensing three Web logos — one showing that a Web site main- 
tains full anonymity of its users, one indicating that it may keep data for its own 
use, and one revealing that it may resell news of your Web wanderlust and other 
data to third parties. All three are legitimate uses of the Web, Fena notes, but 
eTrust's stamp informs you of the site's policy. That way, you choose how much 
personal data you're willing to part with. — Bob Parks 
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Super Mario 64 has arrived, and 
powered by Nintendo's new 64-bit 
gaming system, he’s never looked 
better. Master designer Shigeru 
Miyamoto has crafted breathtak- 
ing visuals and dreamlike play. 
Nintendo claims shipment of 

800,000-plus units in Japan, but 

"some analysts predict a rougher 
US ride. "Nintendo is coming in a 
little bit behind," says Vincent 
Turzo of Jefferies & Co. He predicts 
Nintendo sales of around 400,000, 
one-quarter the projections for 
Sega and Sony's 32-bit players. 

The high cost of the Nintendo 

cartridge format (more than triple — - 
that of CD-ROMs) could also cost 
it developers. Nintendo's betting 
they'll settle for less now in hopes 
of more later. In the meantime - 
from the players’ point of view - 
Super Mario's future couldn't look 
brighter. - Joe Hutsko 
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Gets 


WIRED Leave it to a former Spy magazine 
staffer to figure out that good ’ol boy 
Zaibatsu Chaebol Michael Kinsley’s Slate is an anagram 
Barbie French Kiss for stale. This August, Daniel Radosh 
2 (at right), with Michael Tritter 
Bikini tans Teva tans and a posse of New York freelancers, 
Prions Martian microbes launched the Slate parody Stale 
Real Audio Shockwave Streaming Audio (www.stale.com/). In opening, 
Applets Cotlets Stale editor Michael Kindling writes 
Vibe Urb “Stale is not the first ‘webzine, but 
: it is the first that feels the need to 
David Foster Wallace Thomas Pynchon put words like ‘webzine’ in quotes." 
Independence Day Remastered Star Wars Roundtable discussions such as “Is 
Faxes Enclosures Microsoft Evil?” include Satan and 
Boutros Boutros-Ghali Mary Robinson Evel Knievel. “Slate’s attitude felt 
CDnow AB-CD Planetwide like the colonists coming to the new 
Же, world and saying this would be 
Careers Multiple income sources 


Home pregnancy tests 


Home HIV tests 


great if the natives just put on some 
clothes,’ says Radosh. “Slate is the 
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Starbucks of the Web. It’s good 
coffee, but sterile and unnecessary.” 


» Bingaman's worst monopolistic - Rachel Lehmann -Haupt 


nightmare, but the company can 


certainly cut smart deals. Recently, 
Microsoft sold the majority of its software manufacturing capability - the decidedly industrial factory where bits are atomized into disks, manuals, and shrink-wrap - to 
the Japanese manufacturing conglomerate Kao Corp. Kao will take over Microsoft's Bothell, Washington-based facility and service Microsoft's continuing bit-packaging 
needs. Sounds like a good deal for Kao ~ it gets a state-of-the-art facility and a long-term contract with the largest producer of packaged software 

on the planet. So what's in it for Microsoft? For starters, Verifone recently promised to work with emoney standards set 

by Microsoft, among others: Microsoft is getting into emoney and online commerce in a big way, looking forward to the 


day when the majority of software transactions happen across a network, obviating the capital expense of a manufae- 


nly 12 humans have set foot on the moon. 

Now, David Gump wants to bring lunar 
exploration to everyone — not just those with the 
"right stuff" — through telerobotic rovers con- 
trolled from a theme park on Earth. 

His Arlington, Virginia-based company, Luna- 
Corp., plans to send twin robotic rovers to the 
moon in 1999, launched by International Space 
Enterprises, a joint venture of Russian space and 
rocket concerns that landed robotic craft on 
the moon in the 1970s. Developing the rovers is 
Carnegie Mellon University robotics expert 
William Whittaker, whose robots navigated the 
radioactive Three Mile Island facility. 

The mission will cost US$200 million, financed 
by a consortium of TV, theme park, and corporate 
sponsors Gump is assembling. So far, Mitsubishi 
and Daimler-Benz have signed on. For more info, 
see www.lunacorp.com/. — Dave Cravotta 
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he national teen pregnancy clock serves as a reminder that the state 

of adolescence today is more Kids than Clueless. The clock, part of the 
Web site for the nonprofit advocacy group Campaign for Our Children, 
ticks away the statistics: every 26 seconds another US teenager becomes 
pregnant, every hour, 56 babies are born to adolescent mothers. 

Since launching in April, the site has also been offering educational 
information, news, links to resources on the Web, and, perhaps most use- 
ful, arenas for visitors and experts to exchange questions and advice. “We 
wanted to build a site that would be a nexus for community rather than 
just a place to get information,” explains creator Sean Carton. He hopes 
the site encourages and educates parents to talk to their kids. Liberal or 
conservative, pro-choice or pro-life, while you can’t stop time, you can 
slow down the clock. See www.cfoc.org/. - Mary Elizabeth Williams 


If opposition researchi 
the dark side of m 
slinging campaign n 


Competitive Media 
Reporting's Ad Detector 
has the killer app. Using 
some 75 computers, Ad 
Detector monitors 80 
percent of US media mar- 


kets. A digital regem. 
foran NRA adin Chicago | 


or a Clinton spot lambast- 
ing Dole in San Diego is 
captured and archived for 
interested, paying parties. 
Television advertising can 
suck campaign treasuries 
dry, so it pays to know 


"eus 
what a competitor is 
spending - and where. 
Republican consulting 
group National Media 
adapted the technology 
to the political arena by 
value adding demogra- 
phic and gross rating 
information t provide a 
"strategic package. It 
pulls down commercials 
24 hours a day, and we 
slice 'em and dice 'em 
here," says National 


Media's Evan Tracey (at ' 
right). - Alex Frankel * 


shadowy corners of cyberspace two entities wage а со 
One is known as a Runner. High-tech data thief. — 
The other is the Corporation. Powerful and deliberate, advancing hidden agendas. 
They vie for the one commodity that guarantees fortune to 


those who control it: information. 


PD Netrunner^ is a two-player trading card game, set in a gritty cyberpunk world. 
= A starter pack contains a Runner deck, a Corporation deck, and a rulebook- 
everything you need to jack into the information war. 


© 1996 Wot. ™RTG. Available now where all great games are sold. Two-player starter packs: $17.95 15-card booster packs: $2.95 


Absolute 3D graphics. You want them to scream. 


You want them to be real. You want them to be 534.“ ЕЕК. 


The What: тһе S3d acceleration chip makes games, FIND. 


DEMAND. 


Internet 3D, and all Windows applications dance. It lives on 


something to scream about. 


accelerator boards and computer systems carrying 


the S3d logo. It revs all 3D and 2D games and software, orpora ted 


$3 Inc 


but when you match S3d logo hardware with S3d logo 
software, the results are extreme: the best 2D graphics, 
the most realistic 3D, and an affordable price. 


The Where: seek S3d on computer systems like 


Compaq, Dell, Hewlett Packard, and Packard Bell; 


Find S3d on accelerator boards from Diamond Multimedia, 


Number Nine, and STB, Demand S3d on games from 
Interplay, Activision, Eidos, Mindscape and on titles like 


Descent 11," MechWarrior 2," Confirmed Kill" and MegaRace 2." 


The Why: Because you want 3D so real it screams. 


hit our web site for the real stuff: seek.s3.com 


S3d is compatible with Windows 95, Windows 3.1, Windows NT,” and 0/52. 
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Bill 


Big Brother 


His support of Net censorship was no aberration. 


Bill Clinton has managed to compile a record on individual rights 


and freedoms – from habeas corpus to gay marriage, 


from wiretapping to file-gathering – that is breathtaking 


in both the breadth and depth of its awfulness. 


By John Heilemann 


Тыз months into his tenure as the solic- 


itor general of the United States, Drew S. Days III, 
acting in a sober, lawyerly fashion, made one of those 
decisions with political implications that sober, 
lawyerly minds tend to miss. It was the summer of 
1993. Days, a liberal but far from libertine law pro- 
fessor on leave from Yale, filed a brief to the Supreme 
Court in a child pornography case called Knoz v. 
United States. In the case, a Penn State grad student 
had been convicted for possessing videotapes that 
showed aspiring teenage models striking fashion 
poses. The girls were wearing bathing suits or under- 
garments, but the person behind the camera had sur- 
reptitiously zoomed in on their chests and crotches. 
A federal appeals court had held that the tape was 
“sexually explicit,” and therefore illegal under federal 
child anti-pornography law. 

Knox had appealed to the Supreme Court during 
the Bush administration, which, bolstered by the 
loud braying of the religious right and anti-porn 
activists, took the position that the ruling should be 
upheld. Then Days arrived. He argued that the lower 
court’s reading of the law was “impermissibly broad” 
- Congress had never intended to criminalize pic- 


John Heilemann is national affairs editor at Wired. 
Research assistance provided by Catharine Lo. 


tures of clothed minors 
engaged in nonsexual activi- 
ties. To be “sexually explicit,” 
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This is not political coverage as usual. 
Wired magazine and its online 
cousin, HotWired, have joined forces 
to produce The Netizen, a new 
magazine/Web site providing an 
innovative package of daily, weekly, 
and monthly coverage of the 1996 
presidential election, the last 
campaign of the unwired generation. 
John Heilemann is filing an up-to- 


Days argued, the tapes had 
to show the girls naked, 
behaving “lasciviously,” and 
he urged the Supremes to 
send the case back to the lower court to be reconsid- 
ered under this narrower standard. 

The High Court agreed - and everybody else went 
ballistic. From conservatives came the charge that 
the Clinton administration was soft on porn. From 
the floor of the Senate came a resolution, passed by 
a vote of 100 to 0, condemning Days’s brief. Wilting 
under the heat, Bill Clinton quickly caved, sending 
a rebuke to the attorney general, Janet Reno, that 
denounced Days’s reading of the law. A few months 
later, when a seat came open on the Supreme Court, 
the solicitor general, whose name had been on every 
White House short list, was never seriously men- 
tioned for the job. 

For Days, the Knox case was a searing encounter 
with the politics of porn. But it wasn’t his only 
encounter. Three years later, as he prepared to leave 
the government and return to his perch at Yale, Days 
found himself facing the decision of whether to appeal 
the case of the Communications Decency Act - that > 


the-minute diary of the campaign 
in his "Impolitic" column on HotWired 
(www.netizen.com/). 
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set of provisions designed to “deal” with the “threat” 
of smut on the Net which was passed in February 
by the Republican Congress, signed into law by the 
Democratic president, and then rejected emphatically 
by a panel of three federal judges (two of them Bush 
appointees) in a Philadelphia court in June. Days's 
decision to appeal shocked no one, but it did have the 
remarkable effect of making him the only solicitor 
in memory to be flayed, in the space of one term, as 
a friend to both the pornographer and the censor. 

Not long after Days split the capital, I asked him 
flatly whether his decision on the CDA was motivated 
mainly by politics - by a desire to avoid, for himself 
and his boss in the White House, a repeat of the back- 
lash that followed his brief in Knox. Days conceded 
that Knox had etched in his brain “how incendiary 
the issue of children and pornography is - how it's 
almost impossible to discuss in a reasoned way.” 

He went on to argue quite convincingly that sending 
the CDA to the Supreme Court was an easy call; that, 
when Congress and the president enact a law, the 
solicitor general's job isn't to decide if he likes the 
law, or even if he thinks it's constitutional, but to 
defend it and let the Supreme Court rule; and that 
this is especially true in evolving areas of jurispru- 
dence such as online free speech, where there is 
precious little precedent on the books. 

But if the controversy over Knox doesn't explain 
Days's decision to appeal the CDA, it speaks volumes 
about the Clinton administration's decision to let the 
wretched thing become law in the first place and 
about the president's persistent endorsement of it 
after the Philadelphia court rendered its thundering 
judgment. For in Knox, Clinton was confronted with 
a bald conflict between the ambiguities of law and 
the politics of fear, and not only did he throw in with 
fear, he was perfectly willing to throw his own solici- 
tor general over the side in the process. Knox shaped 
the White House's calculations about the CDA in a 
very real way: Having been burned once by porn, 
there was no chance that Clinton was going to let as 
trivial a pursuit as defending the First Amendment 
set him up to get scorched again. 

All of which leads to an inescapable conclusion. 
Throughout this year, many netizens have contended 
that Clinton's support for the CDA reflects a funda- 
mental cluelessness about the etherworld. Others 
have argued that it reflects a blatant disregard for 
civil liberties in cyberspace. Considering the Knox 
flap, however, both views look far too generous. What 
Clinton's support for the CDA really reflects is a bla- 
tant disregard for civil liberties in general. 

*So often we race in and start carping about their 
stands on the CDA or the Clipper Chip, but that 
misses the larger picture," says Marc Rotenberg, 
director of the Electronic Privacy Information Center. 
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“When it comes to the power of the state in regulat- 
ing large areas of personal choice and the creation 
of private space, what we have in this administration 
is a sort of benign Big Brother.” 

Actually, it’s worse than that. During the past four 
years, the Clinton administration has managed to 
compile a record on individual rights and freedoms - 
from habeas corpus to gay marriage and from wire- 
tapping to file-gathering - that is breathtaking in both 
the breadth and the depth of its awfulness. Indeed, 
so atrocious is Clinton’s record, it can plausibly be 
argued that he is the worst civil liberties president 
since Richard Nixon. 

Still, until recently, comments like Rotenberg’s 
were rarely heard. The civil liberties community 
seemed gripped by a sort of conspiracy of murmurs: 
a steady hum of grumbles punctuated by isolated 
wails of betrayal. Like so many of their liberal breth- 
ren, civil libertarians spent the first two years of 
Clinton’s term coping with the realization that he 
wasn’t the hero they’d prayed for, and the second two 
years holding their tongues in fear of the ascendant 
Republican alternative. 

Now, having suffered four long years of disappoint- 
ment and having looked on as Clinton has rolled 
toward reelection in no small part by rolling over any 
stray rights that happen to be in his way, civil libertar- 
ians are finally speaking up. As a matter of fact, they 
are speaking the unspeakable. “It’s not at all clear that 
a Dole White House would be worse,” says Laura 
Murphy, director of the Washington office of the 
American Civil Liberties Union. “In some respects, 
like judicial appointments, it almost certainly would 
be. But the truth is that, in many important areas, 
the Clinton administration has been disastrous.” 

Once upon a time, the ACLU had lofty hopes for 
Clinton. In the weeks after his election, the group’s 
lawyers toiled feverishly to compile a briefing book 
that would be waiting for him when he arrived in DC. 
Called Restoring Civil Liberties: A Blueprint for Action, 
it included a cover letter from the ACLU’s executive 
director, Ira Glasser, which began, “Since 1980, civil 
liberties have been under a state of siege. Although 
every administration since the founding of the Repub- 
lic has occasionally exceeded the limits imposed by 
the Bill of Rights, and some administrations have 
been decidedly unfriendly to civil liberties, it is fair 
to say that no administration was ever as systemati- 
cally hostile to as broad a range of rights as were the 
last three.... There is much damage to repair.” 

In five sections spread over 175 pages, the “blue- 
print” surveyed the damage and laid out remedies. 

It covered First Amendment rights, civil rights, 
women’s rights, due process rights, abortion rights, 
privacy rights, immigrants’ rights, prisoners’ rights, 
workers’ rights, children’s rights, and much, > 


ILLUSTRATION BY LOU BEACH 


It is perfectly possible 
that à lifetime of 
shameless compromise 


has left Clinton incapable 


of even identifying 


a civil liberty, let alone 
fighting for one. 


Civil libertarians spent 
Clinton’s first two years 
coping with the real- 


ization that he wasn't 


Republican alternative. 
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much more. “The whole thing was just infused with 
this incredible optimism that a lot of the excess of the 
previous 12 years was going to be corrected,” recalls 
a lawyer who worked on the book. “Like, we were 
going to send this agenda down to the White House 
and boom, boom, boom, it was all going to happen. 
But then came the rude awakening.” 

To be fair, it must be said that on two subjects of 
central importance to civil libertarians, Clinton was - 
and continues to be - a vast improvement over his 
predecessors. The first is reproductive freedom, an 
issue on which Clinton made a fast splash when, on 
his second full day in office, he signed an executive 
order lifting the “gag rule” prohibiting abortion coun- 
seling at family planning clinics that receive federal 
funds. Since then, his pro-choice 
record has been steadfast. 

For a Democrat, favoring abor- 
tion rights hardly requires an 
abundance of political courage; to 
do anything else would actually be 
the more dangerous course. Not 
so the second area where Clinton 
has taken a firm stand: civil 


their hero, and the rights, and especially affirmative 
action, on which the president has 

second two years in defended policies whose support 
among middle-class, middle-of-the- 

fear of the ascendant road white voters is not exactly 


robust. Yet these decisions con- 
tained their own elements of 
political calculation. And if you 
want to quibble, there is genuine argument to be had 
over whether affirmative action, as opposed to enforc- 
ing civil rights statutes, should be counted as a civil 
liberties issue at all. 

On almost everything else, there were early signs 
of trouble. Often it was the little things, the things 
that didn’t make headlines: the administration’s deci- 
sion not to file an amicus brief in the Colorado gay 
rights case when it reached the Supreme Court, say, 
or its decision to side with the Republicans in reject- 
ing the United States Sentencing Commission’s rec- 
ommendations to equalize the guidelines dictating 
the jail time meted out for drug crimes. (Currently, 
it takes 100 times more powdered cocaine to draw the 
same five-year mandatory minimum sentence that 
awaits a person nailed for holding a mere 5 grams 
of crack - an arrangement that hammers poor blacks 
while treating rich whites with kid gloves.) 

Often, though, it was the bigger things: a 1994 
crime bill that created dozens of new death penalties, 
the three iterations of the Clipper Chip proposal, the 
Digital Telephony Act, the acceptance of “don’t ask, 
don’t tell” as opposed to a clear end to the ban on 
gays in the military. 
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Then came 1996. In the past nine months, Clinton 
has promulgated or endorsed a staggering array of 
constitutionally dubious measures. He has presided 
over an administration that has conducted wiretaps 
at a record-shattering pace. He has signed a law con- 
taining the most draconian restrictions on habeas 
corpus since Lincoln suspended the Great Writ dur- 
ing the Civil War - restrictions more severe than 
even Supreme Court Chief Justice William Rehnquist 
has called for. He has threatened to request the resig- 
nation of a federal judge who made a politically 
unpopular ruling in a drug case. He has promoted 
late-night curfews for kids in big cities. He has signed 
a law allowing the government to deport aliens as 
suspected terrorists without letting them see the evi- 
dence against them, and to bar aliens from entering 
the country on the basis of their presumed member- 
ship in a “terrorist” organization. He has failed to 
lobby against and then signed the CDA. He has lob- 
bied for and then enacted the V-chip proposal. He 
has said he would sign the Defense of Marriage Act, 
which would allow one state to refuse to recognize 
gay marriages performed in another state where gay 
marriages are legal. He has supported the idea of 
random drug testing for welfare recipients and has 
signed a welfare bill that would deny assistance to 
anyone convicted of a drug felony. He has endorsed 
the concept of a *victims' rights" amendment to the 
Constitution. And he has been embroiled in a scandal 
- Filegate - in which White House aides and the FBI, 
whatever their motives, engaged in what FBI director 
Louis Freeh called *egregious violations of privacy," 
which under the Privacy Act of 1974 may also prove 
to have been illegal. 

"That's quite a bill of particulars,” Walter Dellinger 
sighed one morning this summer, when I paid him 
a call in his new office on the fifth floor of the Justice 
Department. On the heels of Days's departure, Del- 
linger had just become acting solicitor general, and 
despite the splendor of the place (the marble fire- 
place, the view stretching past the Capitol to the 
Court) in contrast to his own scruffy demeanor (the 
rumpled white linen suit, the Asics running shoes), 
he seemed comfortable with his new environs. What 
he seemed less comfortable with was defending 
Clinton on civil liberties. 

Gamely, if predictably, Dellinger pointed to abor- 
tion rights and civil rights. He then noted that the 
president had successfully opposed a variety of 
Republican proposals to amend the Constitution: to 
allow prayer in public schools, to forbid desecration 
of the flag, to compel politicians to balance the federal 
books, to deny citizenship to the children of illegal 
aliens born in the US. Each of these ideas, Dellinger 
said, had been floated by the Republicans in Con- 
gress and pursued with varying degrees of 192» 
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View 


Sharp has carried its _ 
LCD-viewscreen cam- 
corders into the digital 
arena. The VL-DC1U - 
besides its impressive 
name - carries a mini DV 
cassette that offers 
high-resolution digital 
recording of images 
captured by the quarter- 
inch CCD. The 4-inch 
viewscreen functions as 
viewfinder, playback 
monitor, and program- 
ming display. With a 30- 
power digital zoom and 
16-bit stereo output, 
this camcorder offers 
the best of Sharp's 
design with the benefit 
of digital recording. 
VL-DC1U: US$3,595. 
Sharp Electronics Corp.: 
(800) 237 4277, +1 (201) 
529 8200, on the Web at 
www.sharp-usa.com/. 


Spin 

While CD-recordable 
drives have built a niche 
as archiving tools, ease- 
of-use has never been 

a selling point. Sony 
wants to change that 
with CD-R File System, 

a technology that allows 
CD-R drives to be used 
as easily as a floppy. 
Spressa houses four- 
speed playback, two- 
speed recording drives 
that write without the 
usual staging process. 

If a recording error 
occurs, a recovery algo- 
rithm seals that section 
of the disc, leaving the 
rest clean. Spressa CD-R 
drives: US$899.99 to 
$1,059.99. Sony Elec- 
tronics Inc.: +1 (408) 342 
0191, on the Web at www 
.sel.sony.com/SEL/ccpg/. 


WIRED OCTOBER 1996 


Jump 


At first glance, these ten- 
nies look like a revival 
of Dr. Nakamatsu's fly- 
ing shoes, but they are 
actually serious train- 
ers. Each heel hasa 
1-inch spring that not 
only absorbs shock, but 
pushes up your body 
with a force equal to 
half the load. Basically, 
you can run with less 
effort. And don't worry 
about sprained ankles: 
the spring works like the 
suspension in your car 
to reinforce your sta- 
bility, making these 
shoes appropriate for 
running cross-country. 
The springs can also be 
changed to match your 
momentum and weight. 
Recoil Shoes: ¥19,800 
(US$180). Z-Tech: +81 
(3) 5469 0186. 


Mo’ 

With hard drives getting 
bigger and computers 
going mobile, that old 
floppy drive is becoming 
more of a hassle than 
it’s worth. Upgrade your 
storage solution with 
Fujitsu’s new DynaMO 
portable MO drive. The 
drive will run off four 
AA batteries or an AC 
adapter, allowing you 
access to your data any- 
where. And data can be 
shot through the PC card 
interface at 8 Mbytes 
per second. At onlya 
pound, the DynaMO 
can relieve your storage 
nightmare. DynaMO: 
US$499. Fujitsu Com- 
puter Products of Amer- 
ica: (800) 626 4686, +1 
(408) 432 6333, on the 
Web at www.fcpa.com/. 


For the nearest dealer, call: 


888-2-IOMEGA, ext. j23 
Or see us at: www.iomega.com 


Removable one-gig disks, 
unlimited space, 
fast as a hard-drive, » 


Lp 


The Jaz" drive is you, 
man. It's fast, it holds 
tons of stuff, and it's 
personal. You won't find 
an easier or cooler way 
to upgrade your hard 
drive. Just connect it 
to your PC or Mac and 
you're jammin': files, 
pictures, graphics, video, 
CAD stuff, whatever. And 
with its dark green color, 


hey, the cat's got style. 


are trademarks of Iomega Corporation. Prices listed are estimated street prices. Actual prices may vary. 


The Unlimited Personal Hard Drive. 
Endless storage space. 

um Load and edit projects instantly. 

Goes anywhere you go. 
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BECAUSE IT'S YOUR STUFF.” 


ч, SN 


Arachnophobia 


Place the Sound Spider 
behind your sofa, extend 
its retractable arms, 
and turn up the stereo 
volume. This is 
no ordinary > 
speaker; it will 
blast you with 16 
channels of 3-D imaged 
sound, orchestrated by 
the Taylor Array Process 
software that mimics 
the way sound travels 

in “the real world.” You 
can even tuck the Spider 


away when it’s not being 
used. Sound Spider: 
price not yet available. 
Dimension Audio: +1 
(310) 573 1050. 


Box 


The inescapably seduc- 
tive black box. The won- 
derous tangle of wiring 
wrapped inside, the 


absence of buttons and > 


friendly ergonomics, 
the realization that 
black boxes survive 
plane crashes while 
paying customers die. 
The Audio Signal 
Enhancer works its 
magic on the audible 
spectrum and puts the 
warmth and life back 
into cold digital record- 
ings. It does what all 
black boxes do so well, 
quietly cheat the laws 
of physics with only a 
small, red LED meekly 
heralding its presence 
to the world. Audio Sig- 
nal Enhancer: US$198. 
Z-Man Corp.: (800) 478 
9727, +1 (616) 246 
7929, on the Web at 
www.z-man.com/. 
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Audio Signal Enhancer 


я Play 


Entertainment and soft- 
ware are paid for. So 
why does a virtual toy 
seem so strange - and 
not so much the 
toy itself, but 
paying for it? 
The free-wheeling Net 
should disdain a Cyber- 
toys ‘R’ Us. But kids, as 
always, live in worlds of 
their choosing - perhaps 
biplanes built of bits 
have as much appeal 
now as yellow-painted, 
cold steel Tonkas did 
years ago. Each virtual 
toy: US$1.99. Virtual Toy 
Shoppe: on the Web at 


www.virtualtoys.com/. 


Bright 


Sometimes a PC just 
isn't small enough. But 
Computer Dynamics's 
DisplayPac-MiniBrite 
is compact enough to fit 
where other computers 
can't. Its 6.4-inch TFT 
LCD can be outfitted 
with a touchscreen, 
and it packs a Pentium 
processor and up to 64 
Mbytes of RAM. With 
all these features, you 
may find yourself put- 
ting PCs everywhere. 
Now that's ubiquity. 
DisplayPac-MiniBrite: 
US$3,880 (10-piece 
quantity) for 100-MHz 
Pentium, 4 Mbytes RAM, 
and touchscreen. Com- 
puter Dynamics: +1 
(864) 627 8800, email 
sales@cdynamics.com. 


Thanks to Steve Silber- 
man, John S. Couch, 
Harry Case, Wired 
Japan, and Wired UK. 
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. Sink your teeth into a whole new way of compressing video content for delivery over 

ot the ‘net—or any other medium—with ClearVideo™ from Iterated Systems. 
Now, digital video doesn’t have to be huge to look good. You'll send crisp, 

& bem full-motion video over the Internet; via your corporate Intranet or database 
۷ on a floppy disk or inside e-mail. The menu’s unlimited and the results are 
peus watering. 
ClearVideo lets you fine-tune image quality and data rate any way you like, 
ed's most advanced compression technology. Just choose the frame size 

te, your target data rate, ‘and the rest is automatic. Our drivers work inside 
e's Qui Time and Microsoft's Video for Windows. Plus, ClearVideo works within 
Your ur favorite у ео editing software. Doesn’t that all sound tempting? 
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Introducing Connectix Color QuickCam’, 
the camera and software that lets you 

use your computer in fun ways at home, 
business and on the net. Send personalized 
cards. Add images to business reports. 
Videoconference with additional software. 
Spiff up your web site. Get Color 
QuickCam for under $200“. 

Just plug it in, install the software 

and start taking brilliant 

color pictures and video 

on your computer. 


1-800-571-7558 or www.connectix.com 


"Estimated retail price 
after 530 rebate 


Who You 


Gonna [ffl 


he '72 Cadillac ambulance 

arrives without ceremony, lights 
dimmed and siren silent as it pulls 
curbside in San Francisco’s Lower 
Market district. Inside, surrounded 
by empty Marlboro packs and gaso- 
line receipts, John Fenton, dressed 
in surgical scrubs, is preparing to 
make a house call. But instead of a 
black bag, Fenton carries a motley 
selection of computer tools, screw- 
drivers, and circuit boards. 

Better known as CompuDoc, Fen- 
ton is sole proprietor of a one-man 
computer sales and service compa- 
ny started three years ago with a 
hospital gown and a clever market- 
ing strategy. Combining high-tech 
skills with a vintage meat wagon for 
a billboard, CompuDoc is earning a 


reputation for his power to heal PCs. 


Today he's upgrading a customer's 
286 to a 486. 

"A friend gave me the scrubs," 
explains Fenton, a rough-hewn 


With high-tech skills and a vintage meat wagon, 


= 


After a cigarette, John Fenton will be ready for surgery. 


doc smokes between house calls, his 
stocky build revealing a distaste for 
regular exercise programs. But busi- 
ness is good, and Fenton plans to 
certify an East Coast CompuDoc in 


the CompuDoc is here to heal sick PCs. 


character transplanted to the Bay 
area seven years ago.“| had the idea 
before | even saw the ambulance. 
You don't have to wear a tie to be 
successful in today's market." 

His bedside manner is gruff, a 
characteristic traceable to his native 
Middletown, New Jersey. The good 


the Middletown-Red Bank area of 
Jersey."For advertising | use the 
Yellow Pages, fax machines, and the 
ambulance. I keep my rates low." 
CompuDoc's US$50-an-hour fee 
often takes him into San Francisco's 


Financial District, 
where parking a 
nonsanctioned 
emergency vehicle 
— 21 feet long, 

7 feet high, and 
painted orange and 
white – can be a 
problem."l'm trying 
to get a contractor's 
permit, but the city 
won't give me one," 
he says."In Califor- 
nia, you're not 
required to have a 
license for comput- 
er repair, so | can't 
get the permit. Yet 
they'll give one for 
pest control." He 
shakes his head in frustration. “It’s 
kind of a joke." 

The cell phone rings twice in the 
hour Fenton spends resuscitating 
the PC."Sixty-five to 75 percent of 
my clients come from referrals," he 
says between calls."| went to school 
for this, but | got most of my experi- 
ence from just doing it." Fenton 
tinkers with the 286 until telltale 
beeps indicate the new videocard is 
booting successfully. Healed."Nine- 
ty-five percent of the time," he says, 
holding up the nut driver he's using 
to reattach the case, "this is all you 
need." - Colin Berry 


T 


Griot Gets a Betacam 


PHOTO ABOVE: DANIEL DE SOUZA 


ichael Smith is not a Hollywood star. But it's 

M not the draw of riches that drives the inde- 
pendent documentary director. It's the message. 

Smith, 31, sees himself as the digital incarna- 
tion of a griot, the nomadic storyteller of West 
African lore who carried oral history from village 
to village. Most black people are shut out of tra- 
ditional filmmaking because of its massive cost, 
Smith says. But the home videocamera has helped 
open up the American mediasphere to alternative 
viewpoints. Smith's recent film, Jesse's Gone, shot 


entirely with 
a Sony Beta- 
cam, looks at 
the life and 
death of Jesse Hall, a young rapper from Oakland, 
California, who was killed in 1992. 

More important than technology, Smith 
argues, is the need to nurture basic writing skills 
within the black community."We need to teach 
kids how to write a coherent story before any- 
thing else," he says. - Charlie LeDuff 
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Jesse’s Gone: big message on a small budget. 


1 996 


The Saturn plant, as seen from just inside our tehite 
picket fence along Route 31 in Spring Hill, Tennessee. 


the auto industry. 


Its down Route 31, south about 
a mile and a half from the 


center of town, but pretty 
much hidden behind the 
land where the old Haynes 
mansion still stands. Its a very 
special place that we now call 
home. But it was special long before we JA 


got here. Over a hundred years ago, the sew. 


fields around us saw Union and Confederate 
armies clash. In times more recent, these rolling 
green hills were home to several champion 


ba w horses. One of which still holds the 


= record as world’s fastest pacer. Even 
today a little history is being made here by the 


fact that were the only car plant we know of 
to employ a full-time farmer. Yep, we make it 
all, doors, fenders and alfalfa. 


Which makes our home a 
very special place indeed. 96 1997 SATURN SWI 


ts nice to know the environment also impacts 


d 


It's important that we 
look after tbe land around 
us. That's why, last year 
alone, we recycled, reused 
or reclaimed almost 
59,503 tons of material. 
And wben we built the 
plant, we did even more. 
We kept it from spoiling 
your view from Route 31 
by excavating soil, building 
hills and transplanting 
trees already on the site. 
Heck, we even put bird- 


houses up all around. 


A DIFFERENT KIND of COMPANY. A DIFFERENT KIND of CAR. 


This 1997 Saturn SW1 has an M.S.R.P. of $12,595, including retailer prep and transportation. Of course, the total cost will vary seeing how options are extra, as are things 


like tax and license. We'd be happy to provide more detail at 1-800-522-5000 or look for us on the Internet at http:/hwww.saturncars.com. ©1996 Saturn Corporation. 
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“Hi-ho, hi-ho, it's off to work we go...." 


Internet in 


he machine, an ADIC 448 

tape robot, looks like a cross 
between a jukebox and an 
extra-tall dishwasher. Brewster 
Kahle pokes at the keypad, and 
suddenly it whirs to life with 2 
terabytes of automated data 
storage. Kahle, a founder of the 


Brewster Kahle with a 2-terabyte time capsule. 


legendary Cambridge, Massa- 
chusetts-based supercomputer 
company Thinking Machines, 
has an idea.“With a little com- 
pression,” he says, “the whole 
World Wide Web should fit pret- 
ty nicely onto one of these.” 
There's been talk before of 
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a Box 


archiving the Net – from 
Microsoft corporate visionary 


Nathan Myhrvold to cyberpunk 


novelist Bruce Sterling. Earlier 
this year, Kahle, 35, started 
doing it with a 
shoestring Inter 
net Archive set 
up in a renovat- 
ed US Army hos 


cisco's Presidio. 
"It's like the earl 
days of televi- 


who last year 
sold WAIS Inc., 
his pioneering 


networked data 
company, to AO 
for US$15 mil- 
lion."Unless 
someone starts 
saving it, with 
every day that 
passes we're 
losing the record of one of the 
great turning points in human 
history." 

Kahle's idea is to build a 
freely accessible, nonprofit 
archive with a commercial arm 


pital in San Fran- 


sion," says Kahle, 


icrorobots. Nanotechnology. 
Peter Will, director of the Enter- 


= prise Integration Systems Division at 


the Information Sciences Institute of 


| the University of Southern Califor- 


nia's School of Engineering, spots an 


| opportunity. Will hopes to build a 
| small plant that will do for microma- 


chines what Henry Ford's assembly 
line did for the automobile. 


to aggressively develop soft- 
ware for manipulating terabyte- 
level data."You don't have time 
to read all the books in the 
world," he says."But your com- 
puter does." 

There are some formidable 
challenges, he admits, starting 
with traditional copyright and 
- privacy law. But to get things 

started, the archive's first public 

project is a partnership with the 
- Smithsonian Institute in Wash- 
ington - combing the World 
Wide Web for anything related 
y tothe 1996 US presidential 
election, from news coverage 
and the candidates’ homepages 
to unofficial references and 
parody sites. 

And then there's the question 


Kahle wants to build a freely 
accessible, nonprofit Net archive. 


of whether even terabyte- 

L crunching tape robots can keep 
pace with the Internet's wild 
growth."When everyone's cam- 
corder is on the Net," Kahle 
says, "obviously, we won't be 
able to keep up. But that's no 
reason not to try to save as 
much as we can." 

Personal history and ample 
self-confidence may be on his 
side."| usually work on projects 
from the you've-got-to-be-crazy 
stage," Kahle says,"but eventu- 
ally everyone ends up saying, 
‘Of course." - Spencer Reiss 


H2 


Will is designing a micro assembly 
bench based on humankind's most 
successful conveyor system - intesti- 
nal cilia. Cilia are the tiny, hairlike 
structures that move digested food 
down the intestines. Will is working 
to create silicon cilia flexible enough 
to bend, programmable to move 
in the desired direction, and strong 
enough to carry an object. 

Will hasn't yet figured out how 
to make weight-bearing silicon cilia 
compatible with VLSI chipmaking 
techniques. But when pressed for 
a production timeline, he blurts out, 
"It will be ready for some uses in 
three years!" – Jesse Freund 


-JargonWatch . 


Geekosphere The area surrounding 
one's computer where trinkets, personal 
mementos, toys, and "monitor pets" 

are displayed. A place where computer 
geeks show their "colors." 

Off the Grid Euphemism for being 
off the Net."Sorry | didn't email you last 
week; | was off the grid in Mexico." Also 
refers to someone who lives in a rural 
area without running water, electricity, 
or phone service. 

PEBCAK Tech support shorthand 

for "Problem Exists Between Chair And 
Keyboard." A way of indicating that 
there's nothing wrong with the com- 
puter — the user is clueless. 

Yuppie Food Coupons Crisp US$20 
bills that spew from ATMs everywhere. 
Often used when trying to split the 

bill after a meal."We all owe $8, but all 
anybody's got is yuppie food coupons." 
Zen Mail Email messages that arrive 
with no text in the message body. 


Tip o’ the mortarboard to Jim Leftwich, 
Steve Read, Darryl Lee, and Jon Lebkowsky. 


— Gareth Branwyn (jargon@wired.com) 
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Our Man in 


( harles Swett is пої your 

"us everyday technophile. 
Sure, he spends plenty of time 
online, but he has been known 
to overthrow more govern- 
ments before 8 a.m. than most 
Net users do in a lifetime. 

As assistant for strategic 
assessment in the Office of the 
Assistant Secretary of Defense 
for Special Operations and 
Low-Intensity Conflict, Swett is 
in a position to alter the way 
the US government views and 


focuses on left-wing organiza- 
tions such as the Institute 

for Global Communications, 
piquing the attention of those 
who recall the intelligence 
community’s COINTELPRO 
excesses — a 1970s FBI probe 
of leftist groups. Swett argues 
that his emphasis on the left 
“does not reflect any personal 
or institutional bias. The left 


The Internet may join the leaflet and the 
loudspeaker in the Pentagon’s info arsenal. 


uses the Internet. Last year, he 
wrote a treatise, “Strategic 
Assessment: The Internet" 
(www.copi.com/articles/IntelRpt 
/swett.html), which urged the 
Pentagon to use computer 
communications more actively 
in its intelligence work both 
on American soil and abroad. 

Swett's report surveys the 
Internet's potential as a tool of 
the state and studies "fringe 
groups" organizing politically 
on the Net. In particular, he 


Wired Top 10 


has simply been more resource- 
ful in its use of the Internet as 
an organizing tool." 

Overseas, Swett believes 
that the DOD should employ 
the Internet offensively "to 
help achieve unconventional 
warfare objectives." He recom- 
mendis sending email to for- 
eign government officials to 
help spread "the US perspec- 
tive on issues and events." The 
DOD already uses loudspeak- 
ers, leaflets, faxes, and radio 
transmissions in its psycholog- 


Biggest auditorium events on America Online 


Guest Number of Attendees 
1. Michael Jackson 16,100 
2. Oprah Winfrey 2,500 
3. Sandra Bullock 2,035 
4. Anthony Edwards 1,846 
5. Steve Martin 1,829 
6. Rosie O'Donnell 1,766 
7. Larisa Oleynik (child actress) 1,703 
8. Bill Clinton and Larry King 1,600 
9. Aerosmith 1,598 

10. Kitty Felde (О. J. coverage) 1,535 


Source: AOL Live, America Online. 


— Gareth Branwyn 
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Charles Swett: America's mild-mannered (dis)information warrior. 


ical operations. Swett recom- 
mends adding the (dis)infor- 
mational power of the Internet 
to the government's arsenal. 
Swett is fundamentally opti- 
mistic about the Internet's 
effect on society."| see nation- 
al boundaries dissolving. | see 


great potential for improving 
democracy and improving the 
human condition," he muses. 
It should come as no sur- 

prise that Department of 
Defense bigwigs have finally 
realized the Net's potential as 
a psychological weapon. The 
better question is, What took 
them so long? - Jay Sand 


Opiate of the 
Digital Masses 


| n Amsterdam, cyber cafés have been opening up all 
over the place, ever since Dutch officials began crack- 
ing down on the city’s licensed hash bars. Buckling 
to international pressure (mainly from the US), the 
Amsterdam city council wants to drastically cut the 
number of licensed pot-selling coffee shops. Now 
Amsterdam's coffee shop operators are hoping that 
Net-addicted tourists will keep them in business as the 
bottom falls out in the world’s can-do drug capital. 
Tops, one of Amsterdam’s newly christened cyber 
cafés, hosts 20 to 40 computer users a day. Brownie, the 
long-haired bartender, doles out the green buds and 
cheerfully shows customers how to use email. Brownie 
sums up the view of many small operators who are 
investing tens of thousands of guilders in new technol- 
ogy. “It’s really just a matter of time," he says."We've 
got to do something to stay in business." - L. S. Loving 
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THE ROAD IS MY LIFE. 
LM DYNAMO DRIVEN. 


My life is long flights. Short nights. Hotel food. And conference rooms. 


My notebook PC is my office. And my DynaMO® is loaded with 


everything ГЇЇ need for the next five days. Files. Applications. 


Everything that matters. I'm DynaMO Driven. 


DynaMO, if you don't already know, is Fujitsu’s magneto-optical drive. 


Its 230 meg 3.5-inch disks are rewriteable, removable and extremely 


reliable. It plugs into the PCMCIA slot in my notebook. í х Е ©. 
| 


EVERYTHING THAT MATTERS IS DYNAMO DRIVEN. And it's battery-powered, so I can use it on tbe plane. @ х 
There isn’t another drive that can do even half оў what DynaMO can do. 


Which is why I'm DynaMO Driven. And why you should be too. 


If the road is your life, your next stop should be www.fcpa.com. Or 800-831-8094. FUJI | SU 


© 1996 Fujitsu. All rights reserved. DynaMO is a registered trademark of Fujitsu Ltd. 
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Living 
of Doom 


n the years since Doom's introduc- 
Жа every new 3-D дате has had 
to suffer comparison with id Soft- 
ware's masterpiece. Most are pale 
clones that make you want more 
of the real thing. But one game has 
pulled clear of Doom's pall. With 
700,000 full versions sold by mid- 
1996, gamers everywhere agree: 
Duke Nukem 3D is the new champ. 

Designed by 3D Realms Enter- 
tainment (a division of Apogee Soft- 
ware Ltd. of Garland, Texas), Duke 
takes the basics of Doom and push- 
es them to the limit.The settings are 
richly interactive: mirrors reflect, 
toilets flush, and when you're thor- 
oughly stuck you can throw a pipe 


in the Shadow 


® 


Duke Nukem and the creative team that brought it to life: bloody good fun. 


it offers something no other 3-D 
action game has: a character.” A 
little personality goes a long way in 
the gaming world, as Duke Nukem 
demonstrates by spewing one-liners 
as he mows down monsters. If 
you've ever wanted your own little 
Schwarzenegger to push around, 
here's your chance. 

Miller says he and his partner, 
George Broussard, grew up in a time 


Duke Nukem 3D demonstrates that a little 
personality goes a long way in the gaming world. 


bomb and blast your way to anoth- 
er level. But the game's real accom- 
plishment is to seamlessly integrate 
story elements into the usual 3-D 
killing spree. 

Apogee's founder and president, 
Scott Miller, says,"We think the 
reason Duke 3D is so popular is that 


when gameplay had to matter, 
because computer graphics were so 
poor. In addition to gaming savvy, 
Apogee is known for pioneering the 
marketing method in which por- 
tions of games are given away free 
to lure buyers for the full game. 


Resurrecting Colc 


n 1943, a team of British scientists led by 
Tommy Flowers developed Colossus, the 


It’s no coincidence that id Soft- 
ware owes much of its success to a 
similar shareware formula. The 
company got its start with Apogee 
before breaking away to develop 
Doom independently. Relations 
between the companies remain 
cordial, and Miller says Apogee was 
encouraged by the upstart's phe- 
nomenal success. 

3D Realms was formed in 1994 
to specialize in 3-D action games. 
Miller remarks,"Now that we've 
established a talented core group of 
3-D developers in-house (including 
id cofounder, Tom Hall), we're at a 
point at which no one can remain 
ahead of the pack for two years." 

3D Realms is already at work on 
Prey, an ambitious game designed 
to throw a shadow over Duke Nukem 
3D."It's nice to hold the top spot for 
a few months," Miller says,"but 
there's always a better game around 
the corner." - Marc Laidlaw 


world's first large electronic valve pro- 
grammable logic calculator, to break the 
Nazi's wartime communications code. 
Considered by some to be the greatest > : 
British technological achievement of this century, 10 Colossus machines 
assisted British codebreakers by decoding messages sent from the high- 
est levels of the Reich - even from the Führer himself. 

In 1993, Anthony Sale, former curator of the London Science Museum, 
started the Colossus Rebuild Project (www.cranfield.ac.uk/CCC/Bpark 
/colossus/) working from a series of official photographs taken in 1945. 
Fifty-one years after the last Colossus was retired, a rebuilt Colossus 
hummed to life. Now 90 percent restored, the Colossus is on exhibit in 
Bletchley Park and serves as a reminder to those pesky colonists: The 
world's first computer was built to save the Queen. - Michael Learmonth 


PHOTO FAR LEFT: DAVID HARRISON/SUNDAY TIMES, LONDON 


Anthony Sale shows off his code-cracking machine. 
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Point, click, ship, 
track, confirm rates, 


prepare export documents, 


Now, manage your business 
as well as your shipments 
with the touch of a button. 


check sales in Europe, 


manage accounts receivable, 


reorder inventory, 


pre-program customer orders, etc...etc...etc... 


If it seems like more information than you've ever asked from 
your shipping department, well that’s exactly the point. Intro- 
ducing UPS OnLine” Powerful software to help you manage 
not only your shipments, but your business as well. From track- 


ing shipping activity by department to tracking product sales 


by market. From monitoring inventory to managing costs and 
cash flow. The truth is, to keep pace in business you're going 


to need more and better information instantly at your fingertips. 


Because these days, if you have to take the time QRO 


WORLDWIDE 
OLYMPIC SPONSOR 


to look for it anywhere else, its probably too late. = 
For more information call 1-800-PICK-UPS, or 
look for us on the Internet at http://www.ups.com. А 
MOVING at the SPEED of BUSINESS: 

1996 United Parcel Service of America, Inc. 36 USC 380 


906900000000000000000000000000000000000009 Certain qualification requirements apply. 


REALITY CHECK Edited by David Pescovitz 


The Future of Electricity 


You've heard the hype. Моге than a century after Nikola Tesla harnessed 

We asked the experts. alternating current, power generation hasn't yet 

Here's the real timetable. found an optimal technology. Oil reserves con- 
tinue to be vulnerable to political shifts, while the 
burning of coal incurs the wrath of environmen- 
talists. Luckily, researchers are making headway 
with methods to generate power from renewable, 


10 Percent of US Power — Micropower Plants 
Is Wind-Generated Common in US 


Flavin 

Lovins 2008 1999 
Simon 

Weinberg 2025 201 


Christopher Flavin Wind-generated ommonly thought of 
vice president for doesn't ac as plants that generate 


research; Worldwatch 
Institute, co-author of 
Power Surge: Guide to the 
Coming Energy Revol 
tion (Norton, 1994 


Amory Lovins — 


director o р 
Rock Institute 


less than 1 megawatt 
of power to produce 
j,"the middle of electricity for individual 
rom the Dakotas buildings, micropower 
plants are used in Euro- 
pean hospitals, hotels, 
and other commercial 
facilities. According to 
995."Lovins _ Flavin, “unlike a central 
is confid the use power plant, which is 
of wind po typically 35 percent 
rocket as soo efficient, micropower 
plants have to "pa plants can capture waste 
full costs of their ca heat for water and space 
oxide emissions." Eve ing, making them 
t that incentive, 90 percent effi- 
elieves, over the 
ne ades, many 
of the al and in the 
earch and nuclear p be leading to 
pment for Pacific shut down a ed | power syste 
and Electric Co. with wind turbi Weinberg does 
Simon explains, de micropower plants 
ing the scenic Great ch on in the US unt 
Plains with wind tur- ies are restructured 
bines would not please that allows for 
the public. Besides, he at the retai 
says, compared wit el."T 
solar systems and e like i 
power plants,“ employ thi 
technolog Simon predict: 
disadva “emerging nation 
depe where the grid is weak.” 


GarySiinon 
senior directc 
power research 
bridge Energy R 
Associates 
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clean, and efficient sources. Some schemes, such 
as nuclear power, have never won popular favor 
in the US. But other systems, like solar (Reality 
Check, Wired 3.05, page 74) and wind generators, 
may finally be cost-effective. Wide deployment 
is the next step. Wired aske perts to tap 
into the future of electri 


Superconductor. 
Used in Powe 


unlike 


While superconductors 
that transfer energy 
with minimal loss may 
eventually be useful for to 
building devices like 
tiny, cool-running com- 
puters, our experts think 
the demand for oft- 
hyped superconducting 
power lines will disap- 
pear just as the supply 
technology arrives. 
Weinberg believes that 
because gas turbines 
offer the cheapest elec- 
trical production, “all 
future fuels will be gas 
or gasified solids, w 
are more easily tra 
ported in pipeli 


ier and 

run your 

g machine at 

for example. In fact, 
large companies 
ly enjoy real-time 
g of their electricity 
aning the price 

s hour by hour, 

d on overall demand 
he resources. But 
addition to the obvi- 

s high expense of 
nstalling "smart" meter- 
ing microchips in every 
home to receive rates 
transmitted from the 
utility company, there 
are other infrastructure 
issues that have to be 

e need addressed:"The grid is 
stance energy designed for unidirec- 
sions will be tional flow under hierar- 
ized."Bulk power chical control," Lovins 
sions will be says,"not omnidirec- 
aced by distributed tional flow under dis- 
іу - highly decentral- tributed intelligence." 
ized ways to make, store, 

and save electricity," 

Lovins says. 
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A Quality Beverage 

It's no surprise that the US of A consumed more raw barrels of 
beer in 1994 (5.8 billion gallons) than most of the rest of the 
planet. But the fact that the typical Texan consumes greater 
quantities of suds than the average Australian is a shocker. And 
it turns out that despite the salaryman's legendary appetite for 


liquor, the Japanese don't actually down that much brew. 
SOURCE: THE BEER INSTITUTE; JOHN BARTH & SON; US CENSUS DATA 
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Weather Damage 

As the population grows and the climate warms, experts warn of 
more large environmental disasters in the future. Who's got the 
most to lose? Insurance companies, of course. So, predictably, 
insurers are starting to rumble that something's got to be done 
about climate change. With its size and strength, the insurance 


industry has a good chance to force some good on the globe. 
SOURCE: WORLDWATCH INSTITUTE, VITAL SIGNS 1996 


'86 '88 
YEAR 


WIRED OCTOBER 1996 


Home Electronics 

Everything new is built on something old. Modems and fax 
machines? Both are based on existing telco technology. Soon, 
new communications systems - RF wireless and piggybacking 
on television signals - will be praised as next wave. And they'll 
probably make it, because of the ubiquity of their technological 


underpinnings and the scale of the industries behind them. 
SOURCE: CONSUMER ELECTRONICS MANUFACTURERS ASSOCIATION 
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The Next Microsoft 


Another round in the browser wars began when Netscape released 
figures stating Navigator had 38 million users (the total number 
of Internet users is estimated at about 15 million). The company 
seems primed to claim the mantle of The Next Microsoft, and its 
corporate ego certainly appears to support that. Just a reminder: 


Microsoft charges real money for its products. 
SOURCE: NETSCAPE COMMUNICATIONS CORPORATION, INTERNATIONAL DATA GROUP 
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This cable modem has a 
simple competitive advantage. 


you read, say it aloud: the cable modem has 
surfboard arrived and it is called SURFboard. 

It drops into your PC with plug-and-play ease, and 
proceeds to deliver Internet access at speeds way faster 
than the hottest ISDN and T1 connections. And because 
sometimes more is less, SURFboard is also way cheaper. 

Full-motion video and interactive multimedia are a 


\ Introducing the SURFboard" cable modem. 
D Those of you who don't believe everything 
LT 


reality, too, thanks to SURFboard's other competitive 
advantage: General Instrument's expertise in cable TV 
networks, satellite communications, and digital video. 

Fact is, our end-to-end data cable solutions are up 
and running, and available at this very moment. 

Check out our website at http://www.gi.com to find 
out more about SURFboard. 

What are you waiting for? Tell your cable TV company 
that it's SURFboard or nothing. Literally. 


@ General Instrument 


01996 Cable/Home Communication Corp. All rights reserved. General Instrument Corporation of Delaware, 6262 Lusk Blvd., San Diego, CA 92121 619-455-1500 http://www.gi.com 
SURFboard" is a trademark of General Instrument Corporation of Delaware. 
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eniuses and, irritatingly, 

child prodigies always 

m able to speak several lan- 

uages. Language competency 

s a very special mystique. 

It turns out, though, that lan- 

guages have struc- 

es tures and systems. 

hey work in quite mechanical 

ys. This makes machine 


5 If we step away from the sur- 
face, however, it turns out that 
there are many similarities 
between languages and, as 

_ a result, simpler mappings. 

Abstract linguistic represen- 
tations are the basis of most 

T systems and are used in 

three phases: analysis, transfer, 

and synthesis. 
First, a program called the 

|. parser analyzes the source sen- 
tence. The process begins by 
assigning grammatical cate- 
gories to each word. Words are 
then grouped together into 

bigger components, some 
structural, others semantic. 
Think of the output of this 
phase as a tree. The leaves 
are the words, and the further 

you move from the leaves, the 
nearer you get to the root of 
the sentence's meaning. 

The second stage, the trans- 
| fer, is where all the hard work 
of translation takes place. The 
tal resource is a set of rules 
called the comparative gram- 
mar. This shows the differences 
ween abstractions of the 
rce and target languages. 
o go from the English "Tom 
ins this car" to the French 
ette voiture appartient à 
„а grammar rule would 
be used to swap the sentence 
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Using interlinguas to map between languages. os 


subjects ("Tom" in English, “voi- 
ture" in French) and the objects 
("car," "Tom"). The final stage, 
synthesis, is like analysis but 
in reverse. The synthesizer 
works top down from the tar- 
get sentence representation 
to a full translation. 

The transfer is the least ele- 
gant and weakest part in the 
chain. If you want to build 
a system that can translate 
between n languages, you 
have to consider л(п-1) inter- 
relationships. This is complex 
and time consuming. Worse 
still, even when the system is 
built, every time you change 
any information about any of 
the languages, you have to 
think about the impact on the 
other n-7 languages. Add just 
one word to your English dic- 
tionary and you have to write 
a rule that shows what that 
word translates to in each of 
the other n-7 languages. 

All these problems have 
driven some researchers to 
look for ways to reduce - 
or skip - the transfer stage. 
The quest is for so-called 


language independent. A uni- 
versal language. In interlingual 
systems, translation occurs in 
only two phases. Analysis pro- 
duces an interlingual form 
for the source sentence and 
this is then expressed by the 
synthesizer. 

To get a better feel for the 
way interlinguas work, let's 
look at two aspects that com- 
plicate the transfer phase: 
word translation and tense. 

The most unwieldy compo- 
nent of a transfer system com- 
prises hundreds of thousands 
of rules that map the words of 
one language onto another – 
"boy? garcon," "book? livre." 
One interlingual solution is 
to develop a set of primitive 
concepts - building blocks of | 


'to define words. Imagine we 
want to produce interlingual 
definitions for the words 
"boy," "girl," "man," "woman." 
We can do this using the con- 
cepts "human,""female," and 
"adult.""Girl" would be defined 
as [Һитап+, female+, adult-], 
“man” as [human-, female-, 
adult+], et cetera. 

To translate the word "boy" 
from English into, say, French, 
first we would use our English 
dictionary and look up the 
interlingual form: boy [human-, 
female-, adult-]. Then, in the 
synthesis phase, we would find 
the word that had the same 
pattern of features in the French 
dictionary - garcon [human+, 
female-, adult-]. No explicit 
language-to-languages rules 
are involved. So, if we add a 
new language, say, Welsh, we 
don't have to work out that 
"bach" maps to "boy" (in Eng- 
lish) and "garcon" (in French). 
We just define its meaning. 

Tenses are the ways a lan- 
guage expresses the past, 
present, and future. The prob- 
lem for machine translation is 
that languages can have quite 
different sets of tenses. Com- 
pare French and English. The 
French present tense can be 
used to say things like “I eat,” 
“I am eating," and “I have eaten" 
- things which English needs 
several tenses to express. 

A transfer system would 

require lots of complex rules 
to show which English tense 
is the equivalent of a French 


: present-tense verb form. 


But step away from the idea 
of tenses and think in terms 
of time. S is the time when the 
sentence is spoken, E is the time 
of the event spoken about, 
and R is a reference time. With 
these, we can describe the 
temporal meaning of a sen- 
tence. Think about the sen- 
tence "By midday, everyone 


H4 


had left." Here, the event (E) 
occurred before the reference 
time (R), and before t er 
tence is spoken (5). One 
in a form a e cou 
process, E<R, Res. | 


С чаре ten: 
mappings. Adding a new | 


terms of these concepts. So 
we can differentiate between 
the simple past (“1 гап”) and 
the present perfect (“I have | 
run") like this: ran [R<S, E-R], - 
have run [RZS, E<R]. As we 
now have a universal way of 
talking about time, translation. ү, 
involves just two phases - 
analysis into the temporal — 
concepts, then realization of — 
these into the target language. | 
But can it be that easy? It _ 
really can, once you have the 
primitive concepts for words, - 
time, or whatever. The biggest 
problem is that the way you. 
and | see the world is greatly | 
affected by the languages we 
speak. An Eskimo has lots of 
words for snow; I have one. . 
Choosing a set of shared con- — 
cepts, then, is not trivial. For _ 
now, interlinguas will deal only — 
with parts of the language | 
that are conceptually simple - 
and well defined, such as tech- i 
nical domains. UU GENE 
MT systems have come a 
long way from their соде- 
cracker origins five decades ш 
ago. The research is leading to _ 
viable automatic translation. _ 
Better still, our understanding - 
of linguistics is. showing that. 
we are less divided than we | 
thought. Let's talk. = " | 


Matt Jones (т. jonesómdx. ac. 
isa researcher at the Comput- 
ing Science Interaction Design 
Centre, Middlesex Universi 
London (www.cs.mdx.ac. Ik/). 
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FOLLOW THE MONEY 


| n Wired 4.09, | decried invest- 
ing in Internet infrastructure 

- either hardware or software — 
concluding that the hardware 
folks are earning money but 
selling at unattractively high 
valuations, 
and that 
most of the software guys are 
just never going to earn a dime. 
Now I'll take on the content 
providers, end-user software 
producers, and access providers. 
Although I see long-term possi- 
bilities in some Net-related mar- 
kets - especially in the content 


area — my short-term advice is 
don't buy, just watch and wait. 


Content with content 
Here is where the big money 
will be made - eventually. 
Not by today's movie studios 
(although they will benefit from 
the Net), and not by the broad- 
casters (unless they can come 
up with entirely new services). 
There are only a handful of 
content producers I'd want a 
piece of in the private sector, 
and the public offerings are 
slim. San Francisco-based CNET, 
of television and Web fame, 
marked the first content IPO, 
going public in a moderately 
hot deal in July. But | suspect 
even the C-execs would admit 
they haven't a clue what the 
company will look like in five 
years. It makes no sense to 
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Cooling the Net Hype Il 


invest in a company whose 
business model is so unclear. 
The first profitable content 
IPO should be E*Trade, the 
online brokerage system – its 
business model is sound, it 
earns money, and it's large 
enough to sustain a public 
offering. The similar e.Schwab 
is too new and too small to 
affect the overall valuation of 
Charles Schwab & Company's 
stock. For the same reason, I 
wouldn't buy into McGraw Hill, 
Dow Jones, Time Warner, or 
Tele-Communications Inc. as 


Internet plays - the tails are too 
small to wag the dogs. If Inter- 
net gaming catches on, Broder- 
bund and Electronic Arts will be 
well positioned, but | expect a 
slow Christmas season for video- 
game sales and wouldn't recom- 
mend either stock until 1997. 
I'm hopeful for this sector, 
though, and when attractive 
content companies do enter 
the public market, l'Il be an 
opportunistic investor. In eval- 
uating companies, | look for 
five key factors: fast revenue 
growth over 50 percent a year, 
strong profitability above 15 
percent pretax, at least 10 per- 
cent of sales spent on research 
and development each quarter, 
a management team with prior 
experience at a successful 
high-growth firm, and a total 
company valuation of no more 


than 15 times growth flow 
(after-tax earnings plus R&D 
spending). 

Call me a short-term pessi- 
mist but a long-term optimist. 
Wall Street sees content grow- 
ing from less than US$100 mil- 
lion this year to $1.5 billion in 
1998 and $10 billion in 2000. 

I think the market.will be three 
times as big, reaching $35 bil- 
lion in 2000 as businesses rush 
to market over the Net. 


End-user friendly 

There are no public companies 
in the end-user category and 
no private ones anywhere 
near an IPO. In fact, this area is 
so nebulous that Wall Street 
doesn't even track it yet. But 
in the long term, opportunities 
abound. Shrink-wrapped soft- 
ware will be replaced by prob- 
lem-specific applets delivered 
over the Net for a small fee or 
packaged with data and ser- 
vices. Shopping for a car online, 
for example, you'll enter your 
requirements, get a computer 
match of half a dozen likely 
models, check those Web sites 
for data, reviews, pictures, et 
cetera. Then you'll review the 
lease-versus-buy decision and 
various financing terms using 
an imbedded applet that takes 
your information (entered by 
you or read straight from your 
Quicken file) and calculates 
the best option. You may pay 
25 cents to use the applet 
online; your Internet service 
provider will itemize those 
quarters in a monthly bill. 
(AT&T is pretty good at this.) 
For the moment it would be 
too speculative to even esti- 
mate the size of this market, 
but | think it will provide 
numerous opportunities as 

we approach the millennium. 


Access denied 

Pure Internet access is a com- 
modity, and the luxury prices 
that ISPs are charging will fall 


to $3 to $5 a month for unlim- 
ited access. Still, the local and 
long distance telephone com- 
panies need to "own" this mar- 
ket at any cost, which explains 
the bizarre valuation MFS Com- 
munications paid for UUNet, 
a plain vanilla ISP. 

The proprietary Internet- 
access model is even worse.The 
Microsoft Network abandoned 
its proprietary software soon 
after the network launched, 
Prodigy followed, then Compu- 
Serve threw in the towel. Amer- 
ica Online has to be next. 

Wall Street pegs the Internet- 
access market at $250 million 
in 1996, $1.5 billion in 1998, and 
growing. That's about right – 75 
million users in 1998 at $50 per 
user per year. Trouble is, no one 
makes any substantial money 
at $4 a month. Stay away from 
this sector, and sell all ISP stocks 
in your portfolio until the price- 
cutting ends and investors can 
identify the survivors. 

Taking all five Internet seg- 
ments into consideration, the 
market now totals $1.5 billion, 
mostly in hardware. By 1998, the 
total market will be $8.8 billion – 
a 230 percent growth rate – well 
balanced with content. By 2000, 
| expect а $43.4 billion market – 
representing a 225 percent 
growth rate from 1998 to 2000 
- and content will be king. 


TWITS 

Last summer, technology stocks 
plunged deeper than usual. The 
key driver for a great December 
quarter will be the rate of adop- 
tion of Windows NT by US cor- 
porations. I'm gearing up for 
the year-end rally - and putting 
the rest of the TWITS cash to 
work - by purchasing shares 
of Seagate, the dominant disk- 
drive supplier. m ш m 


Michael Murphy is a money man- 
ager who publishes the California 
Technology Stock Letter in Half 
Moon Bay, California. 
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DEDUCTIBLE JUNKETS Edited by Jessie Scanion 


The gray areas of computer security 


ith one foot in the world 
of corporate high tech and 

the other in the computer under- 
ground, the National Computer 
Security Association knows com- 
puter security front and back. 
Founded in 1989, the NCSA pro- 
duces countless publications on 
firewalls, encryption, and other 
security-related issues; offers 
training and consulting services; 
and maintains a covert recon- 
naissance team that can tell you 
who is about to crack into your 
network through which hole. 

But the NCSA is also known for 
conferences. CyberRisk, cospon- 
sored by the Computer Ethics 
Institute, is just the newest addi- 
tion to its popular series. 

What inspired CyberRisk? Cor- 


porate policymakers are in a twit, 


says conference organizer Dave 
Harper. Should 
sysops report 
who is reading 
what Web sites 
to management? 
Who owns a per- 
sonal Web page 
running off a 
company server? 
Does monitoring 

email violate employee 
privacy? What is privacy? 


CyberRisk will focus on these gray 
areas of corporate policy. 

Although broad constitutional 
theories and First Amendment 
issues provide a framework for 
the program, the event is more 
practical than theoretical. As 
Harper explains, “It will be a pol- 
icy swap meet for corporate legal 
types, IS managers, and human 
resource folks.” 

The rough program includes 
Ira Winkler, NCSA chief technol- 
ogist, on the ethics of penetration 
analysis (when a company hires 
outside security specialists to 
break into its network); NCSA 
director of education Mich Kabay 
on online marketing ethics; and 
Ramone Barquin of the Computer 
Ethics Institute on the topic 
of autonomous agents. 

CyberRisk is part of the 
ongoing National Com- 
puter Ethics and Re- 
sponsibilities 

Campaign. 


Registration: 
US$595. Contact: 
+1 (717) 258 1816, fax 
+1 (717) 243 8642, 
email conference 
@ncsa.com, on 
the Web at www 
.псѕа.сот/. 


Off-the-Hill іп Washington, DC 


By the time CyberRisk '96 
kicks off on November 7, 
the DC politicos will either 
be hungover or job hunting. 
Take in the political scene – 
and a capital view of the 
city - from atop The Old 
Post Office Pavilion. 

Then quit the Hill and 
explore the new U Street, 
where hip bars and restau- 
rants have sprung from the 
ashes of the 1968 riots. Start 
at Polly's Café, a hole-in- 
the-wall known for its big — 
no, vast - grilled chicken 
salad. Cross the street to 
State of the Union for a 
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shot of its orange-infused 
vodka and a groovy house 
beat under the watchful 
gaze of Lenin. 

Jazz hounds take note: 
Pearl Bailey and Duke 
Ellington got their start 
a few blocks east at the 
Lincoln Theater, the first 
black venue in the city. 
This grand dame of deco 
reopened in 1994; take in 
a show or just take the his- 
torical tour. Rockers should 
roam farther east to the 
new-and-improved 9:30 
Club, cradle of the lively 
local alternative scene, to 
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catch a few riffs of go-go, 
reggae, or indie bands. 

The hippest rockers haunt 
The Black Cat club, a beer- 
soaked joint on the grand 
14th Street corridor. When 
they're not downing plate- 
fuls of nachos at Dante's, 
where Fugazi screams from 
the juke till 2 a.m. 

And by that hour it should 
be clear: any old Bill or Bob 
can squat in the White 
House, but off-the-Hill and 
out-of-the-lobby you'll find 
a diverse and gritty, pulsing 
urban complex. 

- Michael Learmonth 


The Current Roundup (see Wired 4.09) 

October 16-19 WebNet 96; San Francisco. * October 17-27 Art 
Futura '96; Madrid. + October 18-19 Cultivating the NETconomy: 
The Fourth Annual Bionomics Conference; San Francisco. * October 
20-23 Intelligent Systems: A Semiotic Perspective; Gaithersburg, 
Maryland. * October 27-31 Frontiers '96: Sixth Symposium on the 
Frontiers of Massively Parallel Computation; Annapolis, Maryland. 
November 7-8 Doors of Perception 4 'Speed'; Amsterdam. 


[November 7-8 CyberRisk '96; Washington, DC See left. 
Fourth Annual New York Digital Salon; 


New York This international juried competition includes a gallery 
exhibition, screenings of computer-animation shorts, and a net- 
worked exhibit. Registration: all events are free, though reserva- 
tions are required for the screenings. Contact: +1 (212) 592 2535, 
fax +1 (212) 592 2509, email salon@sva.edu, on the Web at www 
.sva.edu/salon/info.html. 


Supercomputing 96; Pittsburgh, Pennsylvania 
It's a bird. It's a plane. It’s Supercomputing 96 - the annual con- 
ference on the fastest and most powerful machines. This year's 
event will focus on how high-performance computing has 
changed scientific research and business. Registration: US$460, 
$350 for members. Contact: (800) 472 5989, +1 (412) 268 6355, 
email questions96 @mail.supercomp.org, on the Web at www 
.supercomp.org/sc96/. 


GreyWorks '96; College Park, Maryland The 
field of grey literature – publications unavailable through normal 
book-selling channels, often produced in small quantities with 
limited distribution, promotion, and exploitation – has exploded 
along with the Internet and electronic publishing. This second 
US workshop - focused on "Information Forecasts and Grey Liter- 
ature” — will take a look at the current state of the nonpublished 
publishing industry. Registration: US$300. Contact: telephone/fax 
+31 (20) 671 1818, email greynetGinter.nl.net, on the Web at www 
.konbib.nl/infolev/greynet/home.html. 


[December 2-7]Neural Information Processing Systems - 
Natural and Synthetic; Denver and Snowmass, Colorado 
Neuroscientists, computer scientists, Al guys and a smattering of 
other academics attend this annual conference. Pre-conference 
tutorials, talks, and workshops investigate a variety of neural topics 
ranging from applications (financial analysis, signal processing, 
DNA sequencing) to robot motor control to learning algorithms. 
Registration: US$285, $100 for students. Contact: +1 (319) 465 
5585, fax +1 (319) 465 6709, email nipsinfo@salk.edu, on the Web 
at www.cs.cmu.edu/Web/Groups/NIPS. 


February 19-22, 1997 TED; Monterey, California This year's 
brainfest will scrutinize storytelling and the news. Why are media 
companies obsessed with 24-hour news? How do design issues 
change from newspapers to magazines to Web sites? Come hear 
the news and stories of Daniel Boorstin, Steve Case, Herbie Han- 
cock, Michael Kinsley, C. Everett Koop, and Tod Machover. Richard 
Saul Wurman’s all-star lineup for TED 7 won't disappoint. Registra- 
tion: US$2,250. Contact: +1 (401) 848 2299, fax +1 (401) 848 2599, 
email wurmanrs@aol.com, on the Web at www.ted.com/. 


Out on the Range 

January 3-5, 1997 The 1997 European Anime Convention; London. 
Contact: email shinnenkai@hpsound.demon.co.uk, on the Web at 
194.177.182.12/lac/shinnen.htm. + January 6-9 Pacific Symposium 
on Biocomputing '97; Kapalua, Hawaii. Contact: +1 (619) 658 9782, 
email psbGintsim.com.* January 27-29 Fast Software Encryption 
Workshop 1997; Haifa, Israel. Contact: + 97 (24) 8294308, on the 
Web at www.cs.technion.ac.il/~biham/Fse4/. 


Got a good junket? Email junkets@wired.com. 


ILLUSTRATION: TONY KLASSEN 
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They say in the future 


we'll all be doing business 


on the Internet. 


We say, why wait. 


SHIP.PACKABES SCHEDULE PICK-UPS TRACK PACKAGES 


UPDATA 


Boiled Diana 
In a 1994 trial in Pinel- 
las County, Florida, Mike 
Diana, the 26-year-old 
creator of Boiled Angel 
comics, became the first 
cartoonist in the United 
States to be convicted 
on obscenity charges. 
Diana appealed the 
court's sentence of 
three years' probation, 
1,248 hours of commu- 
nity service, a US$3,000 
fine, a psychological 
evaluation, a course in 
journalistic ethics, and 
a decree forbidding 
Diana from drawing 
anything - even for 
himself - that the judge 
might consider obscene. 
But on May 31 this year, 
Sixth Judicial Circuit 
Judge Douglas Baird 
upheld Diana's convic- 
tion, saying that the 
cartoonist's use of 
scatological and ped- 
ophilic images was 
“patently offensive" — 
if Diana's intent was to 
show “that horrible 
things are happening in 
our society, [he] should 
have created a vehicle 
to send his message 
that was not obscene.” 
Diana hasn't given up 
yet. Stay tuned.... 
[ORIGINAL STORY IN 
WIRED 3.01, PAGE 34.] 
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Edited by Kristin Spence 


MEN" After You 


“he [ш are pg up at Network Solutions 
Inc, the US government contractor that runs the 


9 Internet 'domain-name registry, InterNIC. The reason: 
Network Solutions' unfair and arbitrary domain-name 


olution policy – ironically "~ to рге- 
uits in the first place. 

ork Solutions’ policy dates back to 1995, 
after an Illinois-based firm sued a computer 
consultant in McLean, Virginia, over the domain name 
knowledgenet. com. Much to its chagrin, Network 
Solutions was named as a codefendant in the lawsuit, 
on the grounds that InterNIC’s domain-name server 
was guilty of trademark infringement. 

As a result, Network Solutions adopted its current 
policy, which lets companies holding a nationally 
registered trademark shut down rogue domains sim- 
ply by sending a certified copy of their trademark 
certificate to InterNIC. In recourse, the domain holder 
must produce a trademark registration of its own. 

Network Solutions’ policy shows a fundamental 
misunderstanding of trademark law and offers a novel 
interpretation of it: the trademark holder is always 
right; domain-name holders must prove their inno- 
cence. And the only place to do that is in court. 

In March, Roadrunner Computer Systems, an Inter- 
net service provider located at roadrunner.com, filed 
suit against Network Solutions. The reason: the domain- 
name company had been contacted by Warner Bros., 
which holds a trademark on the Road Runner cartoon 
character. Network Solutions demanded that Road- 
runner produce its own trademark. When Roadrunner 
obtained a trademark from the government of Tunisia, 
which offers overnight service, Network Solutions 
said that Roadrunner's trademark didn't count — К 
was obtained too late. % 

Trademark allows a company to sue to prevent 
name use by someone else. But even then, lawsuits _ 
aren't always successful. “Lots of identical trademarks 


coexist without there being a trademark infringement S 


Future Shock 
San Francisco Main 


of the future," Ken 
Dowlin – author of The 
Electronic Library: The 
Power and the Process — 
is making more than 
digital waves. Novelist 
Nicholson Baker has 
complained that Dow- 
lin, in his digital zeal, 
was responsible for the 
"systematic removal 
to landfill of at least 
200,000 library books." 
Reopened this year, 
the US$138 million 
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because the goods and services 
are different," says Marina 
Larson, Roadrunner's attorney. 
Larson's partner, Carl Oppedahl, 
notes that both Mexico's and 
Switzerland's top-level registries 
say that domain-name disputes 
are expected to be settled 
"between the contending par- 
ties using normal legal meth- 
ods" - that is, the courts. 
Meanwhile, Network Solutions 
has started purging domain 
names of companies that have 
not paid InterNIC's US$100 regis- 
tration or $50 annual renewal 
fee - though InterNIC admits 
that some decisions, like its 
dumping of Microsoft/NBC's 
msnbc.com, were the result of 
administrative screwups. Not 
surprising, as InterNIC has been 
notoriously understaffed ever 
since it was handed the domain- 
name contract by the National 
Science Foundation in 1993. 
With at least eight other 
cases still pending, it looks like 
Network Solutions' domain 
policy hasn't been effective in 
preventing lawsuits - it has 


Rave Redux 
Though techno music 
may have originated 

in North America, its 
culture has evolved in 
Europe. The best show- 
case of the phenome- 
non, Localizer 1.0: The 
Techno House Book (pub- 
lished by Die Gestalten 
Verlag), was historically 
hard to come by in the 
US, and sales were 
stymied by the steep 
import price tag. 

The New World 
finally seems to be 
coming to terms with 
techno. One of Local- 
izer's subjects, Canada's 
Plus 8 Records (home 
to artists like Plastik- 
man), is selling the 
book through its distri- 
bution channels. Soon 
to follow are Localizer 
1.1: Techno Art: The 
Chromapark Issue and 
Localizer 1.3: Icons, 
focusing on street-level 
art exhibitions and new- 
media design. 

Plus 8 is offering 
Localizer for US$50; con- 
tact +1 (519) 258 7663 
or plus8@plus8.com. 
[ORIGINAL STORY IN 
WIRED 3.10, PAGE 150.] 


simply prevented lawsuits by major corporations. 
Expect more, since trademarks are easily contested. 
Mark Voorhees, editor of the Information Law Alert 
newsletter, isn't shedding any tears for Network Solu- 
tions, however: InterNIC's monopoly is valued at 
US$1 billion."They are in an impossible situation that 


iS potentially very lucrative." - Simson Garfinkel 


[RELATED WIRED STORIES: 2.10, PAGE 50; 4.08, PAGE 64; 4.09, PAGE 84.] 


Library into"the library ; 


ep ‘main library scrapped 
As he fashions the new 


its “trad med” informa- 
tion retrieval systems 

in favor of computers, 
computers, and more 
computers. The plan for 
the first year alone calls 
for 695 of them, includ- 
ing 20 equipped with 
Netscape, 70 with CD- 
ROM drives, 12 multi- 
media stations, and 

12 Pentiums for the 
children’s department. 
However, there appear 
to be enough errors in 
the new electronic card 
catalog to justify inves- 
tigation, and no record 


exists of the books that 
have gone missing. 
Dowlin has charac- 
terized Baker's attack 
as misinformed. When 
asked about Baker's 
well-known desire to 
preserve the old card 
catalog, Dowlin reflected, 
"They're like covered 
wooden bridges. 
They’re nostalgic, but 


they don't work for 


interstates.” Baker 
replied, “It’s part of a 
library's job to hold on 
to wooden bridges." 
[ORIGINAL STORY IN 
WIRED 1.1, PAGE 62.] 


ILLUSTRATION: LIBRARY: STUART CUDLITZ 


Mavericks. Nonconformists. 


Revolutionaries. 
(In other words, our kind of people.) 


сватба: 
Type designer Matthew Carter began his career чак Niels Diffrient has produced groundbreaking 
in the last days of manual typography and has ТИНИ industrial and furniture designs that successfully 
been reconciling type design with changing Т marry functionality with beauty. His landmark 
technologies ever since. Mr. Carter’s many à 
outstanding typefaces include: Galliard, 
Helvetica Compressed, and Bell Centennial. 


study of ergonomics has put comfort at the 
forefront of furniture design for the past 
three decades. 


RICHARD SAUL 
WURMAN 


Recognized as a pioneer in the field of 

information architecture, Richard Saul 
Wurman has spent his career creating 
books, guides, and events that bring 
clarity to complex ideas. 


Architects Mack Scogin and Merrill Elam 

have consistently met the challenge of 
creating architectural spaces that are at 
once fundamentally extreme and para- 
doxically peaceful. 


Founder of the much-imitated design firm M&Co. 
and former editor-in-chief of Benetton's COLORS 
magazine, Tibor Kalman has enthusiastically chal- 
lenged the perceived conventions of graphic design. 


The architecture firm of Hodgetts * Fung 
has broken through conventional boundaries 
of architecture to create a body of work that 
successfully spans several rival disciplines. 


VOICES and VISIONS: 4th Annual Chrysler Award for Innovation in Design. For four years, 
Chrysler Corporation has celebrated outstanding innovators in the fields of graphic, interactive, industrial, 


urban design, and architecture. Each of these designers or teams has > RYSL 
challenged the very nature of American design through their singular, Cat CHRYSLER 


socially conscious visions. Congratulations to this year's deserving recipients. CHRYSLER“ PLYMOUTH - DODGE + DODGE TRUCKS  JEER - EAGLE 
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To prove 
COMMUMCAOY) 
chod be as 


Our field of business is information technology. 
From consultancy and systems development to 
outsourcing. 

In doing this we believe that wiring machines 
is the job, but connecting people the art. Which 
means besides skills you also need wisdom and 
understanding. 

An understanding of how people think and 
communicate. And the wisdom to respect the 
knowledge and cultures of others. 

Because only then can you create systems and 
standards they can work with. And common goals 
which all involved are willing to achieve. 

If that's an approach you feel comfortable 
with, let's communicate. About global or local 
assistance. About consultancy. 

Or about applications, like SAP, BAAN or 
MFG/PRO, about systems development or out- 
sourcing. About any information technology that 
might help you to have better communication. 

You can contact us by phone: +31 30 258 68 00, 


or via the Internet at http://www.origin.nl. 


OriGcIin 


Human energy into information technology. 
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By Brock Meeks & Declan McCullagh 


CYBER S NOW 


The Cyber Rights Report Сага 


E 


poms is as much about the art of the- 
atrics as the act of governing. Unfortu- 
nately, the former is more in vogue these 
days. An unseemly pall of bad drama hangs 
over Washington, but the haze is never 


more pervasive than during a presidential 
campaign season. 

It's only within the last year that neti- 
zens have tried to expand their influence 
inside the Beltway. Brushfires of activism 
have burned brightly in the past, but now 
those brushfires have grown into a forest 
fire spreading across a range of concerns 
that have a direct impact upon the future 
of cyberspace. At long last, netizens are 
developing a political identity, and as 
constituents, they're holding politicians" 
feet to the fire on issues such as free 
speech, privacy, cryptography, and copy- 
right regulation. 

In 1993, President Clinton ambled into 
Washington with his sidekick Al Gore, 
touting the virtues of their latest high 
tech gimmick: the information super- 
highway. The glitter and gloss was impres- 
sive at first, but the buzz phrase now 
seems as threadbare as the administra- F 
tion’s promises to usher in a new and j 
democratic digital future. Truth is, the 
Clinton White House has been a nightmare 
- seldom passing up an opportunity to 
curtail civil liberties in cyberspace while 
expanding the government's regulatory 
authority. 

Citizen Dole's cyber rights record is more 
obscure, but his positions on matters of 
importance to netizens are equally dismal. 
He is lost on the digital frontier – clueless 
about the technologies that are vital to 
an information society and incapable of 
articulating a coherent vision of what that 
society should look like. 

Here then is the Wired Cyber Rights 
Report Card on the two top contenders for 
the presidency of the United States. Keep 
it in mind when you go to the voting booth 
in November. But don't blame us if you 
feel the need to hold your nose. m = а 


Dole Grade 


Brock Meeks (brock@wired.com) is Wired's 
Washington correspondent. Declan McCul- 
lagh hosts the fight censorship mailing list 
at fight-censorship.dementia.org/top/. 
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Clinton is no friend of free 
speech online. After a panel of 
three federal judges struck down 
the Communications Decency Act 
and ruled that the Internet should 
enjoy the highest form of protec- 
tion from government regulation, 
he continued to support the cen- 
sorship legislation."l remain con- 
vinced, as | was when | signed the 
bill, that our Constitution allows 
us to help parents by enforcing 
this act," he preached. 

Clinton also championed 
implanting the V-chip, a device 
that exists primarily in the minds 
of newspaper cartoonists, in all 
new TV sets. In theory, the V-chip 
works by forcing broadcasters to 
place a movielike "rating" on all 
shows so parents can keep kiddies 
safe from "objectionable" material. 
Clinton pleads that the V-chip is 
“not censorship - it just says if 
you're a parent ... you ought to 
have the right to decide what 
[children] see before they're at 
least 11 or 12." He seems to have 
forgotten that the "off" button 
accomplishes the same goal. 


Dole's free speech record is 
as poor as Clinton's. Last year, he 
cosponsored a Net-censorship bill 
that was even more draconian 
than the CDA.His Protection of 
Children from Computer Pornog- 
raphy Act of 1995 would have 
provided no defenses for Internet 
service providers and imprisoned 
anyone who "knowingly or reck- 
lessly" used a computer to trans- 
mit "indecent" material that might 
appear before the eyes of a minor. 

Another censorship gambit 
arrived in the form of Dole's 
infamous "Nightmares of Deprav- 
ity" speech, in which he smeared 
Time Warner and the entertain- 
ment industry for "imposing a 
debased morality on the rest of 
us." Dole plugged GOP supporter 
Arnold Schwarzenegger's True Lies 
shoot-'em-up as a wholesome 
"family" feature, but the ploy back- 
fired when it was revealed that 
the candidate hadn't seen the 
movie. The Dole campaign thinks 
this anti-Hollywood shit floats 
back in Kansas, so brace yourself 
for more fuddy-duddy posturing. 


Clinton's administration has 
lobbied hard to prevent American 
citizens from keeping their files 
and conversations private. It's an 
unpleasant legacy to leave for the 
history books, but that didn't stop 
the FBI and the National Security 
Agency from trying to force the 
wiretap-enabled Clipper Chip down 
the throats of the American people. 

The Clipper Chip proposal was 
laughed out of Washington, so 
the administration steered its 
crypto hobby horse toward a 
"global key escrow infrastructure" 
for both domestic and interna- 
tional use. Clipper III, the latest 
Clipper scheme, would require 
netizens to give a spare copy of 
their encryption keys to a govern- 
ment-certified key escrow agent. 

Against this background, it 
comes as no surprise that the 
Clinton administration strongly 
opposes the Pro-CODE bill intro- 
duced by Senator Conrad Burns 
(R-Montana) that would lift export 
controls on strong encryption 
products and bar the government 
from mandating the use of its 
own crypto algorithms. 


A newcomer to the crypto 
issue, Dole distinguished himself 
by cosponsoring Senator Burns's 
Pro-CODE bill in the Senate. In Мау, 
Dole took a few pointed jabs at 
his Democratic rival, deadpanning 
that “the administration's proposal 
on encryption amounts to a pair 
of cement shoes for Silicon Valley." 
It was candidate Dole's first state- 
ment on the subject - though in 
previous years he had declined to 
support similar measures in the 
Senate. He is off to a good start, 
but online activists fear his new- 
found enthusiasm for crypto 
liberalization is a ploy to drum up 
support in vote-rich California. 

Still, the Republicans suddenly 
have found crypto religion, and 
Dole's remarks show he's willing 
at least to speak the truth. As he 
said back in May while discussing 
Clinton's crypto policy, "The 
administration apparently thinks 
very little of the right to privacy." 
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In the wake of the TWA Flight 
800 crash and Olympics bombing, 
Clinton dredged up proposals 
calling for an intrusive expansion 
of federal wiretap laws, including 
provisions that would authorize 
48-hour wiretaps without a court 
order for suspected terrorists. 
The renewed effort, which comes 
neatly wrapped in “terrorist threat” 
packaging, would give broad 
powers of surveillance to all law 
enforcement agencies. These pro- 
visions have been opposed by an 
ad hoc coalition of left-wing liber- 
als and right-wing conservatives – 
but the renewed call is gaining 
tentative support from congres- 
sional leaders. 

Clinton has also been an enthu- 
siastic cheerleader for the FBI's 
request to spend US$500 million 
taxpayer dollars to create a wire- 
tap-friendly telecommunications 
infrastructure as part of the 1994 
Communications Assistance for 
Law Enforcement Act. The GOP- 
led Congress has held up funding 
for this program, but once again, 
July's tragedies may turn the tide. 


When Dole opposed Clin- 
ton's health care plan, he criticized 
the “intrusive” databases it would 
create. But Dole's own welfare 
reform proposal - a bill that Clinton 
signed into law in July - includes 
database proposals that are just as 
intrusive as those in the president's 
botched health care scheme. 

Dole tacitly endorsed the FBI's 
plan to expand its digital wiretap 
capacity under the 1994 Commu- 
nications Assistance for Law 
Enforcement Act - which hardly 
comes as a surprise given that this 
“tough on crime” bill won unani- 
mous approval by the Senate. 

“He was silent on it, but as major- 
ity leader, he certainly had the 
power to kill the bill if he opposed 
it," says Dave Banisar of EPIC. 
Indeed, Dole made sure to cover 
his tracks. The act was passed in 
the dead of night, on a voice vote, 
so no recorded vote tally was ever 
taken. Dole's staff later rebuffed 
attempts to get him to clarify his 
position for the record. 
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Clinton has lobbied to radi- 
cally revamp online copyright 
laws to benefit big-ticket content 
providers such as Time Warner 
and Westlaw. The administration's 
policy took shape in a white paper 
that would make online service 
providers liable for the infringing 
actions of their users. The proposal 
also exposed netizens to civil 
liability when viewing a copy- 
righted Web page without specific 
permission from the author. 

Soon afterward, content indus- 
try lobbyists started pushing for 
legislation to transform the white 
paper into law. Last summer, the 
House held hearings on HR 2441, 
the National Information Infra- 
structure Copyright Protection Act 
of 1995. Mercifully, the Digital 
Future Coalition, which includes 
the American Library Association 
and Electronic Frontier Foundation, 
managed to derail the legislation. 

Online industry lobbyists 
remain enraged."Clinton's policy 
on copyright has been a real prob- 
lem," says Gregory Gorman from 
the Computer & Communications 
Industry Association. 


Dole receives an "Incom- 
plete" for not having any record 
on the copyright issue. Gorman 
says, "It's just not been the focus 
of his attention." In essence, Dole 
is nonexistent on this issue. 

With citizen Dole now caught 
up in campaign war-room men- 
tality, his staff has been reluctant 
to release policy positions on any 
issue without first convening an 
internal summit. After more than 
a week of asking for Dole's stance 
on copyright issues, his campaign 
could only cough up this reply: 
"Fax over the request. The more 
detailed your questions, the longer 
they'll take for us to answer." 


с When Clinton is in а good 
mood, he croons about the infor- 
mation superhighway and hypes 
the wonders of digital technology. 
But when his mood turns sour, 
the president reads from a more 
ominous script. 

Witness a good day: During 
California's NetDay ‘96, a private 
sector initiative to wire the state's 
elementary and secondary schools 
into the Net, the Clinton/Gore 
road show put in an appearance 
at a San Francisco Bay area high 
school, fondled some pink ether- 
net cable, and declared it a great 
day for America's kids. 

But when contemporary life 
grows confusing, Clinton looks for 
a dog to kick – and often it's the 
Internet. After the Tokyo subway 
gassing, he whined that it's a sad 
state of affairs when "anybody can 
be a neighborhood terrorist ... as 
long as you have a computer." It 
remains to be seen how much 
mileage Clinton will get out of his 
effort to link this summer's terror- 
ist bombings to the Net. 


Dole doesn't talk much about 
computers or high technology. 
Frankly, we suspect he still regards 
the Telex as cutting edge. When 
he does try to score points with 
netizen voters, he relies heavily on 
standard Republican gristle. The 
formula is simple: vamp on vague 
generalities, toss in a few buzz- 
words, chant "less regulation," and 
hope nobody is paying attention. 

In September of 1995, he un- 
veiled his official campaign Web 
page. He was the last GOP presi- 
dential candidate to do so. At the 
roll-out, Dole extolled the high 
tech advances of his campaign 
and went out of his way to men- 
tion that “you can even contribute 
money" at the site. Dole clearly 
wants your cash, but he’s not so 
interested in hearing what you 
think about his policies. As we go 
to press, the Dole ‘96 Web page 
contains no links for sending 
email to the campaign. 


Clinton was an avid sup- 
porter of the Telecommunications 
Reform Act of 1996, which, despite 
its hopeful name, actually created 
a boatload of new regulations and 
rules for the industry. The Telecom 
Bill prompted the FCC to begin 
scooping up lawyers to write reg- 
ulations for some 120 new tasks 
the agency must now oversee. 

Clinton dumped the Bush 
administration's plan to develop 
a“National Research and Educa- 
tion Network” and instead turned 
in a proposal called the “National 
Information Infrastructure.” The 
Information Infrastructure Task 
Force (IITF), the president's ad hoc 
advisory coalition of public and 
private sector groups, has released 
little more than thumb-sucking 
reports and recommendations. 
But in December 1994, the IITF 
wrote a letter to the Commerce 
Department warning that the 
administration "must not turn the 
NII into a largely federal enterprise 
when it is in reality a tapestry 
of thousands of local and state 
efforts." The clock is ticking, and 
we're still waiting for bandwidth. 


Dole tries to assume the 

typical Republican posture of 
^| never met a regulation | didn't 
hate." During early telecom reform 
debates, he chastised his congres- 
sional colleagues for floating 
legislation that would give the 
FCC too much power, but he 
approved an expansion of the 
FCC's regulatory authority as chief 
overseer of the Telecommunica- 
tions Reform Act. As his experi- 
ence with the tobacco industry 
shows, Dole's loyalty is often for 
sale to the highest bidder. When 
the cable industry pumped cash 
into his campaign war chest, he 
fought to keep Congress from 
imposing cable TV rate rollbacks. 

The candidate often cites the 
lack of government regulation 
over the computer industry as 
proof that a competitive market is 
preferable to congressional regu- 
latory meddling. In a 1994 jab at 
"Vice President Gore's information 
superhighway,” Dole said,"l think 
cheerleaders have their place, 
but let us not forget that coaches 
call the plays. Private industry, not 
big government, is the coach." 
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In 1992, candidate Clinton 
hammered President Bush for 
“being soft on China.” Yet as pres- 
ident, Clinton extended China's 
Most Favored Nation status, 
despite continued human rights 
abuses and rampant intellectual 
property theft. Clinton gets credit 
for addressing the piracy issue, 
but the problem seems intract- 
able. Beijing continues to turn a 
blind eye to major rip-off efforts. 
Clinton has been loath to risk an 
all-out trade war, but his brink- 
manship has put the Chinese 
government on notice. 

Under the Clinton administra- 
tion, the Commerce Department 
was transformed into America’s 
trade promotion bureau, as late 
Secretary Ron Brown regularly 
took business executives on inter- 
national trade junkets. It was an 
effective tactic, but too often it 
seemed that seats on Brown's 
plane were available only to large 
corporations with substantial 
Beltway clout. 

Meanwhile, the administration's 
crypto export restrictions con- 
tinue to hobble key US software 
exporters. 


C+ 


Like Clinton, Dole supports 
GATT, NAFTA, and MEN trade 
status for China. He's also fond 
of hard-line statements about 
imposing trade sanctions on 
countries that won't open their 
markets to US high tech goods. 

When it comes to the US Com- 
merce Department, Dole reaches 
for the ax. "The government has 
no business and no competence 
deciding what areas need to be 
developed technologically," Dole 
snorted during a Senate floor 
speech."The entire department 
should be replaced by reliance on 
America's free enterprise system." 

Sure, Commerce could stand 
a fiscal diet, but Dole may throw 
the baby out with the bath water. 
Killing Commerce would strangle 
the department's trade promotion 
efforts, as well as the Technology 
Administration, which promotes 
US competitiveness and private 
access to government-developed 
technology. 
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Talk about considerate. Beyond 


having a thermal sensor that tells you if 


Im no wimp. 
But its pretty 
hot in here. 


its too hot, the new Compaq Deskpro 
will warn you if its hard drive's about 


to fail anywhere. It’s all part of what we 


au amma шаша!) (estan (aiid | call the next generation of Intelligent 
Sanson i oy | 
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Manageability. Among other things, it 


(01996 Compaq Computer Corporation. All rights reserved. Compaq and Deskpro registered U.S. Patent and Trademark Office. Deskpro is covered by our 3-year limited warranty. Dealer prices may 
vary. Features vary by model. Monitor not included. Thermal sensor available only on Deskpro 4000 and 6000. Some features available with Compaq Deskpro and independent software applications. 
PENTIUM.PRO Other features only available with Windows 95. The Intel Inside Logo and Pentium are registered trademarks and the Pentium Processor Logo and the Pentium Pro Processor Logo are trademarks of 


PROCESSOR the Intel Corporation. Other products mentioned may be trademarks or registered trademarks of their respective companies. 


allows you to take inventory of all your 


hardware and software from one loca- 
tion. In case of hard drive failure, it 
backs up your data on the network; 
and now, thanks to our new PD-CD 
drive backup, it also preserves your 


data locally. There’s even a sensor in 


the hood that alerts the support desk if 
anyone's tampered with it. 

Intelligent Manageability is still 
based on open industry standards that 
ensure compatibility and integration 
with any network. Our partnerships 


with Microsoft, Novell, Intel and others 


give IS managers a broader range of 
integrated solutions. And to minimize 
installation and your configuration 
time, we provide 
an upgradeable 
integrated NIC and network-ready soft- 
ware which protects your investment 
and allows for growth. Ultimately what 
you get with Intelligent Manageability 
is lowered cost of ownership. Add 
to that a three-year warranty, plus 
dedicated toll-free technical support 
that’s open for business seven days a 
week, 24 hours a day. Control. Its what 
makes the new Compaq Deskpro so hot. 
In a cool kind of way. For more informa- 


tion, visit us at www.compaq.com or 


call 1-800-392-8883. 
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Has It Changed Your Lite Yet? 


Today’s personal 


computers and 
the Internet are 
at the stage where 
home motors and 
electricity were 
100 years ago. 
They're poised to 
shrink and dis- 
appear - blending 
into the back- 
ground of our 
daily lives. 
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The Embedded Internet 
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The next big thing to hit the Net will be wiring together 
millions of tiny computers embedded into everything we use. 
This is no future vision - the products are hitting the market now. 


By David Kline 


f you want to glimpse the future of the Internet (and 

of computing itself), look to the history of the elec- 
tric motor. 

A hundred years ago, electric motors were rela- 
tively large *stand-alone" devices. They had to be 
constructed from machined parts, or else purchased 
and installed by 
trained mechanics. 
By all accounts, 
more than a little 
skill was required 
to operate these 
devices. 

Over the course 
of several decades, 
however, the 
design and opera- 
tion of electric 
motors became 
more standard- 
ized, their power 
requirements and 
internal mecha- 
nisms miniatur- 
ized, and their 
manufacture and sale commoditized. By 1918, the 
Sears, Roebuck and Co. catalog offered a 5-pound 
Home Motor, suitable for a variety of applications, 
for only US$8.75 - equivalent to about $85 today. 

“The many attachments shown on this page,” the 
catalog advertisement promised, *may be operated 
by this motor and help to lighten the burden of the 
home.” And, indeed, surrounding the ad for the 
Home Motor were companion ads for what might 
loosely be called “plug-ins” or “helper applications.” 
There was a Beater Attachment (^whips cream and 
beats eggs when used in connection with the Home 
Motor”), a Fan Attachment (“includes fan and guard, 
which can be quickly attached to Home Motor"), a 
Churn and Mixer Attachment (*for which you will 
find many uses"), Buffer and Grinder Attachments 
(*will be found very useful in many ways around the 
home"), and, last but not least, a Vibrator Attachment 
(“includes three applicators and handle"). To what 
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uses the Vibrator Attachment was put was not 
explained - and readers will probably find their still- 
living grandmothers or great-grandmothers some- 
what less than forthcoming on the subject. 

In those days, the new Home Motor was the sub- 
ject of excited discussion in cafés and businesses and 
around the dinner table, much as home PCs and the 
Internet are today. It's easy to imagine industrial-age 
early adopters evangelizing their friends and rela- 
tives about the benefits of home motor technology 
(“You can beat 20 eggs in the time it takes you to do 
2 by hand"). Likewise, one can picture curmudgeons 
of the day rolling their eyes at all those frothy Motor- 
heads (“Pardon me, but who needs 20 eggs?”), just 
as comedians poke fun at Netheads today. 

Today, of course, the Home Motor is no longer a 
cultural icon. Indeed, electric motor technology has 
become literally invisible, embedded inside thousands 
of everyday products, from hair dryers and pencil 
sharpeners to dishwashers and toys. Hardly obsolete, 
the Home Motor is instead a victim of its own suc- 
cess, ignored precisely because of its ubiquity. It has 
become a central - albeit invisible - fact of daily life. 

Can it be that, as the electric motor goes, so goes the 
Internet? More to the point: what will it take for the 
Net to become so embedded in social and economic 
life - so central to everyday communication and 
commerce - that it becomes as invisible and ubiqui- 
tous a feature of daily life as the electric motor? 

We may have the answer to that question sooner 
than we think. A little-known technology - far more 
significant than Java - is about to be deployed on the 
Internet. This technology could rapidly transform the 
Net into a medium with genuine mass-market pene- 
tration in our society. It will not only greatly expand 
the Net's role as a mass consumer medium, but will 
also change it into a powerful industrial force that will 
reshape the dynamics of the market and the competi- 
tive strategies of businesses by the end of this decade. 

What is this miracle technology? It's called “embed- 
ded systems" - tiny crash-proof computers that are 
embedded or hardwired within everyday products 
and dedicated to the performance of specific tasks or 
groups of tasks. Already used in a host of industrial 
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and consumer products, from antilock 
brakes to VCRs to microwaves, embedded 
systems typically offer significantly faster, 
much cheaper, and far more reliable real- 
time performance than the cumbersome 
multipurpose or “fat” software used in 
PCs. In fact, already 90 percent of the 
world’s microprocessors are used not in 


PCs, but are hidden inside common house- 
hold or electronics products. 

Now, thanks to new technical advances 
made by embedded systems developers, 
these invisible computers have become 
Internet-ready. Embedded software now 
offers automated Net connectivity with 
about 1/100th the memory required by 
Windows and other PC operating systems, 
at about 1/10th the cost. 

For David St. Charles, president and 


CEO of $100 million Integrated Systems 
Inc. (ISI), the market leader among 
embedded systems developers, this sort 
of cheap Net connectivity opens up enor- 
mous new possibilities. Indeed, he offers 
a vision of a truly universal Internet. In 
it, the common artifacts of daily life - a 
car, a TV, a CD player, a phone, a piece 


of office equipment, a natural gas meter, 
a PC - are all connected via cheap auto- 
mated software in a global network he 
calls the “embedded Internet.” 

“This is the next stage,” St. Charles says 
in his measured, Canadian voice. “This 
is where we make the Internet real. And 
I mean, as ubiquitous as electric motors 
or telephones, where all sorts of devices 
and systems are linked invisibly together. 
Where people and devices easily and auto- 


matically communicate with each other 
with no one having to know anything 
about computers or software or TCP/IP 
stacks or anything else. It’s everywhere, 
it does everything, and it’s absolutely a no- 
brainer to use. The push-button Internet!” 
Here, at last, is a vision of the Internet 
for the masses, in their hundreds of mil- 
lions and ultimately in their billions. In 
it, the Net is no longer just a publishing 
or an entertainment or a personal com- 
munications medium, but rather a funda- 
mental and indispensable engine driving 
all social and economic life. It’s an indus- 
trial medium that enables automated 
monitoring and reporting on factory-floor 
production; a home security and emer- 
gency response medium far more reliable 
than today’s phone-based 911 system; a 
medical medium through which patient 
treatment plans are automatically routed 
to relevant providers; a consumer appli- 
ance and office equipment medium that 
checks the status of devices and initiates 
electronic repairs; a utility management 
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medium in which power usage is read 
and managed remotely. You name the 
application, the Net will be essential to it. 

Here, at last, is an Internet finally set 
free from its PC-centric straitjacket - a 
cyberspace transformed from just another 
platform into an omnipresent glue that 
binds the whole of society, with all its tril- 
lions of daily social and economic interac- 
tions, into a truly connected civilization. 

But the secret to all this, insists St. 
Charles, is invisibility. “If you want the 
Internet to be everywhere,” he says, “it 
has to be visible nowhere. It has to be 
unseen, unnoticed, undiscussed.” 


Disappearing act 

To be sure, “unseen” is not a word we 
would normally use to describe either 
the Net or the computing devices we use 
to access it. As Interval Research Corp.’s 
Brenda Laurel so adroitly puts it, using 
computers is like going to the movie the- 
ater and having to watch the projector 
instead of the movie. 


In similar fashion, St. Charles regards 
the current iconization of the Internet in 
media and cultural circles as a sign not 
of its assimilation into American social 
and economic life, but of how far it still 
must go to become a medium of commerce 
and communications for the masses. In 
his view, we’ll know that the Net has truly 


cousin, telephony. In fact, we hardly even 
see the telephone anymore - we simply 
use it, thinking only of what we want to 
do with it. The technology, in direct pro- 
portion to its becoming a central fact of 
daily existence, has become invisible. 
“Invisibility, you might say, is my busi- 
ness,” says St. Charles. “It’s what I do for 


Here the Net becomes the omnipresent glue that 


binds society into a truly connected civilization. 


arrived when there are no more Internet 
cafés, no more Internet seminars, and 
no more Internet magazines (or, for that 
matter, articles such as the one you’re 
reading now). 

This makes sense when you look at 
technologies that have achieved genuine 
mass-market penetration in our society. 
After all, you don’t see any magazines 
called Dial Tone Today that feature the 
latest ins and outs of the Net’s closest 
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a living - I make technology disappear.” 
He's not kidding, either. Once called 
“the Microsoft of hidden computers” by 
Forbes magazine, ISPs technology appears 
to be everywhere. It is embedded inside 
Sony direct broadcast satellites, Motorola 
communications satellites, Kodak and 
Xerox printers and copiers, Hewlett- 
Packard interactive TV set-top boxes, Sega 
karaoke systems, Gilbarco automated gas 
pumps, Boeing airliners, Avis rental-car 


[-] A vehicle doesn't start with a key. It starts with a dream. Ideas are the fuel that drive the world's number one industry, 
and Motorola is the chip supplier that automotive engineers specify most to power those dreams to reality. In fact, 


numerous semiconductors are among the standard equipment that help make vehicles today more safe, comfortable 


and environmentally friendly. From automotive electronics to wireless communications, Motorola powers innovative solutions that enable your success. 


Visit us at http://www.motorola-powered.com/ or call 1-800-521-6274 (Ref. #896). 
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navigation systems, Philips consumer 
appliances, as well as AT&T, Northern 
Telecom, and Alcatel switching equip- 
ment, to name a few. 

“Most people have no idea what our 
industry does or how deeply our work 
affects their lives,” St. Charles notes, 
“despite the fact that in many ways it 


ably got an embedded computer in it.” 
So what exactly is an embedded com- 
puter? Very simply, an embedded com- 
puter is a microprocessor, a real-time 
operating system and application software 
that has been built into a larger product 
to handle the control functions of that 
product. Typically, an embedded systems 


In contrast to PCs, when was the last time you 


needed to "install" your TV, your phone, or your VCR? 


has probably done more than Microsoft 
and the whole PC industry to bring com- 
puting technology into people's day-to-day 
lives. If you ask people how many com- 
puters they use, they'll probably say one - 
their desktop PC. But the reality is, it's 
probably more like 15. They use computers 
to drive the tape in their VCRs, and they 
use them in their microwaves, cars, auto- 
matic teller machines, gas pumps, phone 
systems - you name it, these days it's prob- 
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company such as ISI delivers just the mas- 
ter software - the real-time operating 
system and application code - to the end- 
product manufacturer, which buys and 
installs the microprocessors and other 
hardware components. 

The advantage of embedded systems is 
that, partly because they are dedicated 
to the performance of a single task or 
specific group of tasks, they can be opti- 
mized to deliver a level of speed, reliabil- 


ity, and low cost that PC hardware and 
software manufacturers could never in 
their wildest dreams hope to achieve. And 
as for ease of use - let's just say that the PC 
industry is not even on the same planet as 
the masses of ordinary consumers. 

Only in the PC industry is it considered 
customary to sell products so unreliable 
and confusing that nearly a third of buy- 
ers are unable to use them without help. 
According to Dataquest, some 200 million 
calls to PC technical-support hotlines will 
be made by users this year. And of those 
calls made during peak midday hours, 
only one in seven will even get past a busy 
signal. In contrast, when was the last 
time you had to “install” your TV, your 
phone, or your VCR? And when was the 
last time you had to call technical support 
because your microwave wouldn't work 
or you couldn't figure out how to use it? 

Truth be told, the PC is radically differ- 
ent in design from any other technology 
or appliance used by the general consum- 
ing public. Indeed, if Intel and Microsoft 
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had designed our kitchens, we'd probably 
all be using $5,000 multipurpose “Kitchen 
Processors” rather than the low-cost, ded- 
icated, push-button appliances we now 
have. These Kitchen Processors, of course, 
would need to be configured and launched 
to, say, heat coils for a toasting application, 
and then reconfigured and relaunched to 
heat incandescent filament for a lighting 
application. 

As the basis for a truly ubiquitous 
Internet, today’s PC simply won’t cut it. 
But will the embedded Internet approach 
be realized only in the far-distant future? 
Apparently not, for Integrated Systems 
has already built Java and HTML capabil- 
ity into its open embedded operating sys- 
tem, known as pSOS. And the company 
has already signed a deal with Philips for 
an under-$300 Net-communicating 
browser appliance. It is also in talks with 
a number of other telecom, industrial, 
and consumer electronics firms to embed 
Net-ready computer systems into every- 
day consumer products, from smart 


kitchen appliances that communicate 
among themselves to automated automo- 
bile diagnostic systems that flag mechan- 
ics about needed repairs. 

And ISI is not the only company bring- 
ing its hidden computer expertise to the 
world of the Net. lowa-based Microware 
Systems Corporation has also announced 


Telecom IMS to deliver a Java-enabled 
version of DAVID, a highly regarded digi- 
tal TV platform, to provide online services 
over television to homes in Hong Kong. 


The Industrial Net 
Even more significant than the consumer 
uses of embedded Internet technology 


The “Industrial Net” will deliver far more bankable revenues 


in the next few years than will consumer applications. 


an embedded Internet strategy and is 
working with Mitsubishi on a TV with 
Web capability integrated into its cir- 
cuitry for release this fall. This Web TV 
enables VGA-quality graphics, something 
that cannot be done via a Web box atop 
the TV, and it will cost only $200 more 
to produce than regular TV models. 
Microware has also signed with Uniden 
to produce an Internet-capable phone 
that collects email, and with Hongkong 
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may be its industrial potential. Indeed, 
embedded systems that use the Net to 
reduce industrial costs and streamline 
commercial operations - the “Industrial 
Net,” if you will - are likely to deliver far 
more in the way of real bankable reve- 
nues in the next few years than will con- 
sumer applications. 

ISI, for example, is working with Xion- 
ics and other office equipment firms to 
embed low-cost Net capability into mil- 
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lions of printers and other office peripher- 
als. These firms hope to achieve multi- 
million-dollar savings in labor and service 
costs by performing remote equipment 
diagnostics and maintenance via the Net. 
How would each printer get connected 
to the Net? It could be through phone 
lines, electrical wiring, a LAN, or even 


“Think about 911,” suggests Microware's 
founder and CEO, Ken Kaplan. “Everyone 
has access to it, and it’s pretty much basic 
to societal functioning, right? Well, I can 
foresee a really cheap 911 device that costs 
just a few dollars and has only one button 
on it - an embedded Internet pagerlike 
gadget with a GPS (Global Positioning 


A cheap, portable 911 device could be 


the killer app of the embedded Internet. 


a “spread-spectrum” system using low- 
power radio signals to feed the data to 
a wired or wireless gateway. 

And why use the Net rather than simple 
phone lines? Only the Internet can serve 
as the infrastructure for a truly connected 
world. As a medium, it is much cheaper 
than the phone network. It provides stan- 
dardized interoperability between all 
types of disparate devices, networks, and 
systems. The Net is also a better platform 
than the phone system for adding intelli- 
gence and agent technology. And the Net’s 
distributed architecture makes it more effi- 
cient at rerouting communications around 
damage and bottlenecks. 

But perhaps most importantly, the Net’s 
packet-switched approach to handling 
communications is simply better suited to 
handling the billions - or even trillions - 
of relatively short data transmissions likely 
in a future connected world than is the 
phone network, where each connection 
essentially requires a dedicated link for 
the entire duration of the transmission. 

One can easily imagine a host of other 
industrial possibilities. Remote meter 
reading over the Net by power utilities? 
Net-communicating smart sensors to 
remotely manage factory production 
processes? Low-cost Net-connected alarm 
systems for the fast-growing home secur- 
ity industry? The potential of embedded 
Internet technology for industrial uses is 
enormous. 

But beyond its many industrial and con- 
sumer applications, a truly Net-connected 
world requires that the medium be woven 
into the basic infrastructure of society, 
including our public services. 
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System) chip and a wireless connection 

to the Net. You get mugged or have a heart 
attack - just push the button and help is 
on the way. It could even be self-actuating 
if you use a smart sensor to monitor heart 
activity. The technology already exists 

for it. All we need is cheap connectivity 
through a ubiquitous, low-cost, public 
switched-network that can be automated 
and doesn't require voice or other human 
intervention - in other words, the Net." 

*You know, maybe I shouldn't have 
mentioned this idea of a 911 device,” wor- 
ries Kaplan. “I mean, this could be the 
killer app of the embedded Internet, and 
here I’ve gone and given it away.” 

He needn't worry about competition, at 
least from the ranks of PC hardware and 
software vendors. To build a 911 device 
linked to a universal Internet will require 
design characteristics and product fea- 
tures that are simply not intrinsic to the 
PC industry. Chief among these are low 
cost, fast performance, utter simplicity 
of use, and total crash-proof reliability. 

Unlike multipurpose PC operating sys- 
tems such as Windows, which must take 
into account every conceivable user input 
and be able to support a huge variety of 
applications, an embedded system typi- 
cally must support only a narrow suite 
of functions and needs to respond to only 
a very limited range of human input - 
like a foot depressing a car brake pedal 
to activate a computer-controlled antilock 
braking mechanism. As a result, embed- 
ded systems have far smaller memory 
requirements. For example, ISI’s Internet- 
ready version of its pSOS operating sys- 
tem uses 16 Kbytes of memory, or about 
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1/100th the memory used by Windows 95. 

This enables embedded systems to offer 
a far more economical approach to build- 
ing cheap, Net-browsing appliances than 
those touted by traditional PC industry 
vendors, such as Oracle with its stripped- 
down network computer. A full embedded 
system - hardware and software - that 
uses Microware’s OS-9 operating system 
costs only about $150. That includes a 
Net-ready operating system (at $10 a pop), 
a 32-bit PowerPC processor, and all the 
components needed for video, input and 
output ports, a graphical user interface, 
and a browser. Not bad. 

For products not requiring a user inter- 
face or input-output extensions, the cost 
can be even less. An Internet-ready system 
embedded in your gas meter that enables 
the power company to conduct remote 
meter-reading could cost just a few dol- 
lars, as presumably would Kaplan’s 911 
device. 


Wiring Joe Sixpack 
The superior performance of embedded 
systems also derives from the fact that 
their operating systems are real-time 
operating systems - meaning that Micro- 
ware’s OS-9 and ISI’s pSOS react in a 
rapid and consistent way to events that 
occur outside the computer, with little 
if any delay imposed by the computer 
itself. This is partly due to the entirely 
different design methodology that embed- 
ded computer companies have adopted 
to sell their systems to companies that use 
them in mission-critical applications. 

Consider, for example, that when a PC 
user types a keyboard command and the 
system hangs for a moment, it’s at most an 
annoyance. But when a driver speeding 
along a rain-slicked freeway at 65 mph 
slams his foot on the brakes and a wheel 
locks up, any delay by the computer in 
modulating the brakes can be a fatality. 

“Bugs?” says Microware’s Kaplan. “For 
us they’re a disaster. For PC software com- 
panies, they’re an additional revenue 
opportunity.” Meaning, of course, that this 
year’s software bug is next year’s pur- 
chasable upgrade. 

Indeed, Kaplan argues, few people real- 
ize how different embedded software 
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design is from the approach used in the 
desktop PC industry. “In the PC world, 
software design is an iterative process. 
Back and forth it goes, from the program- 
mers to the internal test group and then 
back to the code writers, until it’s more or 
less ready to test on beta users. Microsoft 
sent its prerelease Windows 95 OS out to 


system is doing its job and performing as 
promised. 

The invisible Internet does not mean 
the end of PCs - indeed, the ranks of 
today's full-featured PC users will con- 
tinue to grow. Nor does it mean that Net 
capabilities must be dumbed down to 
only those applications and uses possible 


For the Net to truly change the world, put Net connectivity 


inside the everyday devices that people already use. 


about half a million beta testers. Those 
people managed to catch some of the bugs, 
but as we all know, not all. Well, there's no 
way in hell that we can send beta software 
to Boeing and then wait for planes to start 
falling from the sky to discover the bugs." 

According to Kaplan, each stage of the 
embedded systems design process has 
specification and quality objectives that 
absolutely must be met before the code 
moves on to the next stage - an approach 
more typical of aerospace firms than PC 
companies. 

Translate those very different design 
methodologies of the PC and embedded 
systems industries to the world of Net- 
enabled 911 devices imagined by Kaplan. 
Would you trust your life to an emer- 
gency-response device built by a PC ven- 
dor, even assuming the device could be 
built at a consumer price point? There 
does not seem to be much point in having 
a 911 device if it’s going to crash from 
time to time. 

The need for mission-critical design 
is not limited just to applications where 
lives are at stake, notes Kaplan. *Even in 
the world of everyday consumer electron- 
ics, customers simply will not put up with 
the glitches and breakdowns and user 
confusion common to PCs. Anyone who 
wants to bring the Net to the masses had 
better understand that." 

Furthermore, when we imagine Net- 
enabled applications used by hundreds of 
millions of people, there must be a degree 
of social assurance - much like the cer- 
tainty of hearing a dial tone when we pick 
up the phone - that somehow, in the back- 
ground somewhere, the whole underlying 
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in a simple push-button device. The con- 
cept of the embedded Internet simply 
recognizes that epochal technological 
change generally comes to the world on 
the world's terms, shaped by human 
nature and our existing political economy. 
To be sure, slowly and imperceptibly at 
first, new technologies also reshape us. 
But the starting point for tomorrow's 
great technology-induced social changes 
must be the masses of technologically 
unsophisticated ordinary consumers. 

"These are the people who need to 
become wired if the Net is really to grow 
into the enormous social and economic 
force it is capable of becoming,” insists 
Kaplan. “You say the Net will change the 
world? Well, those people are the world. 
So you had better design a Net-connected 
world that ordinary people can really 
understand and use.” 

In other words, instead of trying to get 
everyone to go out and buy a PC and try 
to master its arcane methodology, simply 
put Net connectivity inside the everyday 
devices and systems that people already 
use. Bring the mountain to Muhammad, 
as it were. 

Adds ISI’s St. Charles: “Embedded sys- 
tems are the only way to make the Inter- 
net as cheap, easy, and transparent as the 
electric motor or the phone. It's the only 
way to make the Net a basic and ubiqui- 
tous fact of life. It’s that simple.” m m m 


David Kline (dkline@well.com) is a Wired 
contributing writer, commentator for 
National Public Radio, and coauthor of 
Road Warriors: Dreams and Nightmares 
Along the Information Highway. 
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They had a kick-ass product, cash in the bank, and eager customers. 
In the scrappy world of Silicon Valley start-ups, 


In the lion’s den: 
the sharp tech- 
nology of Chance 
Curtiss (left) and 
Dave Anderson 
got swallowed up 
in the glitz and 
noise of Comdex. 


they were about to be eaten alive. 


By Tim Barkow 


8 a little after 8:30 p.m., Thursday, the fourth day 
of Comdex, when I step over the threshold of a 
beige hotel suite a block off the Vegas strip. Inside, 
two of four load-bearing walls are shored up with 
reams of scattered papers and brochures, boxes 
heaped with CD-ROM drives and metal cases, travel 
bags, day plan- 
ners. A PC and 
monitor sit idle 
on a tiny desk; 
a laser printer 
dwarfs a TV 
gleaming with 
the flickering 
images of CNN. 
Amid it all, the 
three principals 
of Intaglio 
lounge about 
shoeless, shirt- 
tails out, smok- 
ing cigars. 

They are Sili- 
con Valley’s native 
sons, flushed and 
spent after their third straight day on the cacophonous 
and exhausting show floor. They’ve been sweating 
the game in khaki pants and light-blue, button-down 
oxfords, hamming it up with an endless stream of 
passersby like there was no better place to be than 
trapped on a 4-foot-square patch of carpeting with 
only one chromed low-back bar chair to catch your 
breath upon. 

They have picked the hard road, littered with the 
wreckage of yesterday’s technological also-rans. At 
each step, Father Failure stares them down, daring 
one to blink. 

Beyond the sobering fact that the majority of all 
small businesses fail in their first year, the current 
market climate definitively favors new online tech 
ventures to those companies that build nuts-and- 
bolts hardware. But armed with a new CD-recording 
system, Intaglio’s three employees see the window 
of opportunity; they know they’re right. And once 
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they get their product to market, they figure every- 
one else will realize it, too. 

In the Vegas hotel room, Dave Anderson is slouched 
back on the couch, cradling a beer while studying 
the stogie in his right hand. His short blond hair 
frames 50-year-old eyes, clear-blue placid and set 
perfectly in his languid poker face. Dave is Intaglio's 
president and the engineer behind the company's 
baby: a CD-R system that can be hooked to a net- 
work. This is his third start-up and best shot at 
finally making an industrial-level splash. As Intag- 
lio's architect, Dave is the one up at 4 a.m., still 
puzzling over how to get tab A to fit into slot C with- 
out the part B every ounce of sense tells him he 
needs yet can't afford. 

Loitering by the PC in slacks and an undershirt, 
Jim Toreson relishes the tattered rump of tobacco 
stuck between his fingers. Jim is Old Valley - the 
veteran dealmaker. Back in the mid-1980s, he sold 
IBM on the idea that PCs should come equipped 
with hard drives, leading his company, Xebec, into 
a US$200 million contract to build hard-drive con- 
trollers for the PC XT. But by 1990, Japanese compe- 
tition effectively squelched Xebec. Now in his early 
50s, he's back with Dave, whom he met years ago 
on a job doing circuit-board assembly. This time 
around, he's here to help Intaglio find the money 
it needs to grow. 

Across from Jim, his bare feet propped on the cor- 
ner of the coffee table, Chance Curtiss muses with a 
quiet smile on his face. Chance is. He's the liquid 
filling every vacancy: the marketer, salesperson, 
CEO. He abandoned his one-man advertising agency 
a year ago for the promise of greener pastures with 
Intaglio. A sturdy San Jose, California, native in his 
20s, Chance reeks of confidence, fat with the knowl- 
edge he has gathered on Intaglio's market segment 
and ready to pound chests with anyone brash enough 
to stand in the way. 

Together, the trio is on the verge of building a new 
business - and a new business category - exploiting 
a mid-range market that current CD-recording tech- 
nology cannot touch. This grand plan has percolated 
for the past year, but now, with a $5 million invest- 
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ment to ramp up production only a few 
formalities away, the product will soon 
materialize, complete with manual and 
price tag. Banks, publishers, the CIA, and 
Sega have seen it demo'd and want it. 
In a few months, Intaglio will move its 
offices to the NASA Ames technology 
incubator in Sunnyvale, California. All 
that remains is to wrap up development, 
find manufacturing partners, and wave 
the system around in the air to attract 
more customers. 

They һауе no idea whats about to hit 
them. 


Parallel sparking 

Intaglio's origins stretch back to the days 
when CD-recording was solidifying its 
market niche. Despite the technology's 
flexibility for recording discs in multiple 
formats - music, CD-ROM - finding the 
equipment suited for your particular job 


tor trouble. Then he began ACE, contract- 
ing custom-engineering jobs. Cut-and- 
dried 9 to 5 wasn't his style. Doing contract 
work was perfect for him in some ways: 
sit down, figure out the problem, solve it, 
and move on to the next puzzled client. 
Intaglio is a big shift for him: making the 
move from providing engineering services 
to building a business around a new 
product. 

With Dave, engineering the CD-R sys- 
tem wasn't a question of testing, experi- 
menting. He sat, he thought the problem 
through, then he put it all together in his 
head. The question was not whether the 
product was possible, but whether he 
could find the right parts. 

The Intaglio CD-R 2000 is his creation: 
a scalable network of CD-R drives that 
burn in parallel. It will connect to a LAN, 
offering the ability to sit at a computer, 
download data, and let the system shuttle 


duction and Processing, and their rapport 
gelled quickly. Chance later did marketing 
work for both of Dave's engineering com- 
panies, and ultimately he came aboard to 
help sell Intaglio. 

I met Chance three years ago, amid a 
mass of cubicles in the media planning 
department of a San Francisco advertis- 
ing agency. The first thing I noticed about 
him was his unique decorating style: 
paper cutouts of fish taped on the dividers 
around his desk and the “Wheel of Meat,” 
a large, four-color, cardboard T-bone 
steak that spins around, stopping on 
phrases like *Smoke break!" and *Go 
punch Chris in the ribs!” 

Chance has this lovable, nutty uncle 
gene. So while he radiates a sunned, Cali- 
fornia business-type on first impression, 
after a closer look you can't help but pic- 
ture him telling stories to his nieces and 
nephews on the back porch. It's an aura, 


All that remains is to wrap up development, 


find manufacturing partners, and wave the system around? 


ghey have nojideawhats aboutto hit tiem. 


was difficult. You had only two options: 
burn one disc at a time with a recording 
drive connected to a PC, or go to a profes- 
sional duplication house and have hun- 
dreds of discs pressed. For medium-sized 
runs of 50 or 60, neither option made 
much sense. 

Then the Italian firm Alea Systems built 
a model that could record four discs at 
a time. Back in early 1994, Dave and Jim 
were working together on a number 
of circuit-board assembly jobs through 
Dave’s second company, Modern Produc- 
tion and Processing. The question Jim 
posed to Dave was simply: How do you 
record more than four CDs simultane- 


ously? Dave started gnashing mental gears. 


Years back, Dave was a quality control 
engineer for AT&T, setting up and trou- 
bleshooting complex computer systems. 
But fear pushed him out. Getting lost in 
a large company was so easy, Dave didn’t 
feel he had a shot at doing what he wanted. 
So he left and started Modern Production 
and Processing, which folded after inves- 
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the information to the recording drives - 
simultaneously burning as many CDs as 
there are drives available. It’s perfect for 
short runs of discs or data that is updated 
often, like software betas, sales presenta- 
tions, archives. 

Back in mid-1994, armed with little 
more than some mental diagrams and a 
few patent applications, Dave called on 
F&S Investments, a group of investors 
from Los Banos, California - not your 
Sand Hill Road VC types, but mainly agri- 
cultural folks with an eye toward investing 
in their techno-goggled Valley neighbors. 
Through his engineering company, ACE, 
Dave managed to wrangle $400,000 
in seed money for research and develop- 
ment. The bundle was used to start 
Intaglio. 

Now that the hard part - conceiving the 
product and getting money to build it - 
was done, the next step was finding some- 
one for marketing and sales. 

Chance arrived one day to give Dave 
a marketing presentation for Modern Pro- 


m1 


if you believe in that sort of thing. For 
every conversation, Chance has another 
odd anecdote - arcane historical trivia to 
fit the situation. It’s not so much who’s on 
the other end of his spiel as it is getting 
into the guy’s office. 

This makes him the perfect person to 
market Intaglio. But while the product’s 
uniqueness is its greatest selling point, 
trying to explain its potential in the CD-R 
marketplace has proven to be Chance’s 
biggest headache. “We're creating all the 
research in this area,” he explains. “We 
had to piece together five or six different 
things to get an idea of what this market’s 
going to be like.” And buying research 
from a reputable firm turned out to be 
too costly. “Commissioning a target-mar- 
ket analysis would cost about a half year’s 
worth of sales. So you have to do your 
own research; borrow Dataquest’s and 
IDC’s stuff. You just can’t write a business 
plan without good research.” 

Chance then went ahead and did too 
good a job of advertising and promoting 
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You Think Some More. 


You Get Work! 


You Pray 
for Work 


Nobody understands what designers need better than UMAX. 


Faster! 


H 
The Essence of any Great 
( LI . . LI // 
Design is Cxperimentation... 


Enter the “S” series of 604e-based Mac-compatibles... 


choose from 150, 180 or 200MHz — just about as fast as SU PERM ac ` 


you can dream it up, the “S” series can make it a reality. Computers that Work the Way You Do. 


Processor Hard Drive Onboard 
й RAM 


Graphics 
Type Capacity Card 


D> SuperMac S900L Tower 604e 200MHz 2l Ghye 6 32 мв 512k 8x Speed  4MBVRAM 5 $4795 


D» SuperMac S900L Tower 604e 180 мн: 2.1 Gbyte 6 32 мв 512k 8х Speed  4MBVRAM 5 * 4495 
D» SuperMac S900L Tower 604 150 MHz 2.1 Gbyte 6 16 мв 512 к 6.7xSpeed  4MBVRAM 5 54095 
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Introducing the SuperMac S900. Designed specifically to meet the needs of the design professional. We've kept all the 
best things you like - the familiarity and ease-of-use of MacOS and compatibility with all your favorite software - wrapped 
it all up with the raw power of a 604 PCI-based design and delivered it at a price that can’t be beat. Many unique features 


of the new S900 have been designed to specifically eliminate performance bottlenecks that have long troubled the market. 


@ interleaved Memory © Exclusive PCI-to-PCI Bridge Not only does the $900 have an 
Every $900 comes standard with either amazing 6 PCI slots, it is also the first to enable burst communication between them. 
16MB or 32MB of interleaved memory on UMAX's exclusive PCI-to-PCI Bridge design 

the motherboard for fast memory access enables direct communication between all PCI 
and best system performance. Others 
require the purchase of additional DIMMs 
to implement memory interleaved. 


The $900 is the first 


computer to 
enable diea $ cards with the greatest performance, no matter 


communication 


which slots they're inserted in, also making it 
between Att PCI slots 


more expandable and easier to configure. 


@ Advanced Scalable Processor Design 


© E100 ио & Networking Card 
МАХ exclusive A.S.P.D. provides easy upgradeability to 


To increase performance even further, UMAX offers 
the ultimate combination upgrade that gives you 
both Ultra-Wide SCSI and 100Base-T on one easy- 


dual processors or for higher speed processors as they 


become available. This modular configuration costs 


less and is far more flexible, allowing programs such — to-install PCI card. The 100Base-T boosts data transfer over networks up to ten times 
as Photoshop to increase its performance up to 80% | 604 CPU \ the speed of standard 10Base-T connections. Ultra-Wide SCSI provides 16-bit wide 


with the addition of a second processor card. data access at rates up to 40MB/sec. (4 times the speed of regular SCSI) 


UPGRADE OPTIONS PRICE' BUNDLED SOFTWARE > MacOS 
D» SuperMac E100 Extended Performance Ultra-Wide SCSI / 100Base-T 5 495 > (EF Conflict Catcher 3.0 FWB CD-ROM ғ HDTool Kit 4 


D» SuperMac P150 604-150 A.S.P.D. Dual Processor Upgrade $795 > TVASANIE Net Doubler М MICROMAT TechTool Diagnostic @ 
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Mac OS Computer Corporation 

1996 All rights reserved. SuperMac is a Registered Trademark of Radius. Licensed exclusively to UMAX Computer Corporation. » Headquarters and Sales & Marketing: 47470 Seabridge Dr. Fremont CA 94538 


Tel: (800) 232-8629. Fax: (510) 623-7350 » Engineering Hqtrs: 4800 Great America Parkway, Ste.#200 Santa Clara, CA 95054 Те]: (408) 327-8700 . » www: http://www.supermac.com 


ТИ gift to me are monkey 
bars for the mind: it's a 
framework to operate from, 
it is something to hang from 
& view the world from & | 
can swing from one subject 
to another, one endeavor to 
another & yet itis all 
interconnected. 

John Baker VP Product 
Development Broderbund 
Software 

I attended TED & will never 
excuse myself for missing 
the first 5.It was the most 
generous conference I've 
attended: generous ideas, 
generous people & generous 
Wurman. 

Warren Bennis 
Distinguished Professor USC 
The TEDs have given me & 
Art Center a way to under- 
stand where communication, 
information & design are 
going ... & to contribute to 
setting the course. 

David Brown President 
Art Center College of Design 
TED provides an opportunity 
to see the future up-close & 
in the flesh of the people 
who are making it. 

It was good for my business, 
good for my portfolio & 
good for my mind! 

Dan Burstein Senior 
Advisor The Blackstone 
Group 

TED is a brain feast, a taste 
of what technology's most 
inventive chefs are cooking 
up for our future. 

Mitchell Cannold, 
President 

Sony New Technologies Inc. 
As a newcomer to TED | had 
high expectations which 
were far surpassed by the 
conference itself. 

Ken Carbone Principal 
Carbone Smolan Associates 
The obvious is easy to say 
but well worth saying: you 
do an extraordinary job of 
organizing conferences & 
bringing stimulating issues & 
people to bear on critical 
ideas. 

Rick Carlson AgeWave 
Health Services 

TED6 was emotionally 
stimulating, intellectually 
overwhelming & absolutely 
inspiring. TED rocks! 

Margo Chase Principal 
Margo Chase Design 

I've attended TED2 through 
TED6; every conference has 
resulted in new ideas, 
relationships & projects. 
Mark Collins Executive VP 
Glenn Foundation 

The TED Conferences give 
new meaning to high 
tech/high touch. 

John Naisbitt Author 

| wasn't prepared for this 
conference to be so 
profound, 

The combined IQ of the 
attendees is incredible, 

Bill Gates Chairman & CEO 
Microsoft Corp. 


TED 


19 Februar 


22 February 1997 


Once again at the Monterey Conference Center in Monterey California, a phenomenal group of eclectic 


presenters will assemble, surpassed only by a marvelous audience, for three intensive days of conversations 


focused on the convergence of the Technology industry, the Entertainment business & the Design 
profession. TED7, the latest in the series of conferences which since 1984 have helped thoughtful people 
navigate our times in a setting of intimate camaraderie, will have presentations & ideabytes by the following: 


PETER BERGMAN Co-Founder Firesign Theater, Founder Radio Free Oz 
DANIEL BOORSTIN Librarian of Congress Emeritus, Historian & Pulitzer 
Prize winning author of The Americans: the Colonial Experience, 
The Creators & Cleopatra’s Nose: Essays on the Unexpected GARY BURTON 
Executive Vice President, Berklee College of Music, Vibraphonist, 
Grammy Award Winner Alone At Last & MAKOTO OZONE Jazz Pianist, 
regularly touring the US & Japan, CD Face to Face STEVE CASE Founder 
& President America Online SCOTT cook Co-Founder Intuit Inc. 

EDWARD DEBONO Extraordinary Consultant & Speaker, Author Lateral 
Thinking JOHN GAGE Director Science Office Sun Microsystems 

FRANK GEHRY Great Pritzker Prize winning Architect, Designer of 
Guggenheim Museum in Bilbao & THOMAS KRENS Director Guggenheim 
Museum, including sites in SoHo, Venice & Bilbao, Spain 

BOB GREENBERG Chairman & CEO R/GA Digital Studios, Recipient of 
Emmys, an Academy Award & a Chrysler Design Award BILL GROSS 
Chairman idealab! HERBIE HANCOCK* Jazz Legend, Grammy & Academy 
Award Winner, latest CD New Standard JOHN HOCKENBERRY NBC News & 
Author Moving Violations RICKY JAY* Illusionist, Actor & Consultant, 
Author Learned Pigs & Fireproof Women DAVID KELLEY President IDEO 
Product Development KEVIN KELLY Executive Editor Wired, Author Out 
of Control MICHAEL KiNSLEY Editor Slate (Microsoft), Former Host CNN 
Crossfire & Editor The New Republic & KEN AULETTA Media Writer The 
New Yorker, Author Greed & Glory on Wall Street C. EVERETT KOOP 
Former Surgeon General, Chairman Time Life Medical, Author 
Koop & KEITH GREEN President Time Life Medical GERALDINE LAYBOURNE 
President Disney/ABC Cable Networks WILLIAM LUTZ Author 
Doublespeak & The New Doublespeak: Why No One Knows What 


TED7 begins with a registration reception 6:00—10:00 pm on Wednesday 19 February & ends with a closing dinner on Saturday 22 February. 
$2250 check for attendance at all sessions * $100 fee for substitutions prior to 15 December 1996 * No refunds for cancellations at any time, 


Anyones Saying Anymore DAVID MACAULAY Illustrator & Author The Way 
Things Work, Winner of NEH Presidential Frankel Award TOD MACHOVER 
Director Experimental Media Facility, Composer Brain Opera MIT 
Media Lab PATTIE MAES Founder & Director Autonymous Agents 
Group, MIT Media Lab, Founder Agents, Inc. HAZEL MILLER Vocalist & 
Entertainer, Regular on NPR E-Town, CD Hazel Miller & The 
Caucasians Live at the Fox RAND & ROBYN MILLER Creators Myst & Myst2 
MARVIN MINSKY Professor MIT Media Lab, Author Society of Mind, 
Winner Turing Award & Japan Prize, Early Researcher, artificial 
intelligence MICHAEL MOSCHEN Juggler, Choreographer & McArthur 
Fellow HENRY MULLER Editorial Director Time Inc. NATHAN MYHRVOLD Group 
VP Applications & Content Microsoft Corp., Co-Author The Road 
Ahead, Chef Rovers, Seattle JOHN naissitt Author Megatrends, 
Megatrends 2000 & Megatrends Asia ALEXANDRA NECHITA* Artist 
NICHOLAS NEGROPONTE Co-founder & Director MIT Media Lab, Lecturer & 
Consultant, Author Being Digital TOM RIELLY Founder & President 
Planet Out, Founder of Digital Queers & RUSSELL PRESTON BROWN Design 
Director Adobe Systems 0006 ROWAN President & CEO Corbis Corp. 
PAUL SAFFO Director Institute for the Future, Author Dreams in Silicon 
Valley & JOHN SEELY BROWN Chief Scientist & Director Xerox PARC 
MARJORIE SCARDINO* Chief Executive The Economist JACKIE TORRENCE 
America's Great Storyteller ALEXANDER TSIARAS Artist, Photographer, 
Writer The Anatomical Travelogue JOHN WARNOCK Chairman & CEO 
Adobe Systems, Collector antiquarian scientific books 
RICHARD SAUL WURMAN Information Architect, Author Information 
Anxiety, Creator ACCESS Guides, Creative Director TED Conferences 
* to be confirmed 


for any reason * No substitutions after 15 December 1996 * See our website for a registration form, which must be signed & returned. 
TED Conferences Inc. * PO Box 186 Newport RI 02840 * PHONE 401.848.2299 * FAX 401.848.2599 * E-MAIL wurman@ted.com 


Adjacent Discounted Hotels Future TEDs 
Doubletree 800.222.8733/408.649.4511 TED/Technotainment™ 24-27 September 1997 @ sony*IMAx® 


Marriott 800.892.4789/408.649.4234 
Please contact the hotels for rates & reservations. 


Discounted Flights Sandi Henry 800.343.7067/415.986.2029 
The registration fee includes registration reception, opening dinner, 


closing dinner & all breaks. We are grateful for the continuing support  TED8 18-21 February 1998 € Monterey Conference Center 


of Adobe, Barco, IBM, Intel, Knoll, Kodak, R/GA Digital Studios, 


THEATRE @ Lincoln Square 68th & Broadway in NYC 

This conference will explore the elaborate weaving of 
technology & entertainment & focus on sports, medicine, 
learning, film & TV. 


The TED Conferences are a 
banquet for the mind: 
brilliant, stimulating subject 
matter, mixed with great 
collegiality & served by a 
master chef. 

Gordon Haight 

You did it again! Great work. 
The event was superb — on 
the cutting edge, as your 
productions are. 

Jon Jerde Architect The 
Jerde Partnership 

Yes, it was the most stimu- 
lating & intellectually satisfy- 
ing conference | have ever 
attended! | was so moved by 
the camaraderie, the inspira- 
tion of the programs & the 
Opportunity to meet so 
many interesting people that 
| will become a Wurman 
Fuzzy groupie. 

Roger Mandle President 
Rhode Island School of 
Design 

The weekend at TED was the 
most exciting one I've had in 
20 years. | thoroughly 
enjoyed the speakers, all of 
the programs & the 
opportunity to talk before 
the assembled group. 
Stanley Marcus Chairman 
Emeritus Nieman Marcus 
We had a bedazzled time. 
We made friends. We have 
tickets to hear Ozone & 
Burton at the Regatta Bar 
next month! Thank you. 
Philip & Phylis Morrison 
MIT 


TED6 was like a 1961 
Bordeaux, long known to be 
good, but now at full 
maturity. At TED you learn 
to take different perspectives 
very seriously & yourself less 


50. 

Nicholas Negroponte 
Director MIT Media Lab 

The TED conferences can be 
difficult to explain. What | 
typically argue is that TED is 
a conference about frequent- 
ly shocking ideas (its distin- 
quishing feature) & that its 
capacity to jar the senses & 
accepted wisdom awakens 
the mind to new & previous- 
ly unexplored possibilities, 
Grant Oliphant Heinz 
Family Office 

TED is Christmas morning 
for the mind. 

Ralph Oliva 

TED is a fabulous, non-stop 
feast for your brain. More 
smart people, with more 
fascinating things to say, 
than you will find in any one 
place all year. 

John Papanek Editor-in- 
Chief Time Life 

TED has traditionally been a 
unique gathering of visionar- 
ies with tremendous insights 


TED9 17-20 February 1999 @ Monterey Conference Center to the future. A stimulating 


Samsung, Sony, Sun, Wunderman Cato Johnson, Xerox & many others. TEDX 23-26 February 2000 @ Monterey Conference Center 


conference for any executive 
lookirig to the 21st Century 
& beyond. 

Alberto Vitale Chairman 
President & CEO Random 
House 


AMERICAN EXPRESS 
CARDMEMBERS GO SHOPPING 


JAMES CARVILLE 
MARY HATALIN 


. Fax machine 

. Gardening tools 

. Kid gear 

‚ Baby jogger (3.2 miles 
logged through 
treacherous cow 
pasture) 

. Long-stemmed roses 

6. Baby grand piano 

. Easy chairs (more 
mileage logged than 
baby jogger) 


{Political strategists, writers, lovebirds} | 


‚ Riding mower 
. Books, nonfiction 


. Gourmet gas 

. Bordeaux, 1989 

. 60mm telescope 

. Paper shredder (if 


only it could talk) 


. Baseball gloves 


Maalox (breakfast of 
campaign strategists) 
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Intaglio. As Dave explains it: “I had 
orders I couldn't produce. That's a very 
funky problem. Usually, you've got the 
product developed, and you're out beg- 
ging to get sales." 

This pushed the trio into searching for 
first-tier money to ramp up production 
before the product was completed. Whats 
left of the seed money should keep Intag- 
lio running for the near future, but it 
won't last long. It has been earmarked 
for development, procuring parts, and 
contracting out for the software. Add in 
trade shows, marketing and advertising 
expenses, and, lastly, salaries. Luckily, 
Dave has been able to convince other 
manufacturers of Intaglio's potential, and 
they have provided help and hardware 
components, betting that contracts will 
come along once Intaglio is on its feet. 

One of those gamblers is why Intaglio 
is at Comdex. Yamaha, one of the largest 


have already begun to glaze. 

Intaglio's space is little more than half 
a table at the carpeted edge of the booth. 
The prototype CD-R 2000 sits inconspicu- 
ously next to a monitor displaying the 
Windows recording software. It's a small 
box, 18 inches long and 7 inches high, 
painted IBM gray and housing five Yam- 
aha CD-R drives. Dave has set up the soft- 
ware for mock burns: every 15 minutes, 
five caddies pop out of the unit, repre- 
senting five freshly minted discs. To the 
uninitiated, it’s a surprisingly unimpres- 
sive display. 

Then you notice the other CD-record- 
ing designs. Next to Intaglio, a company 
is demonstrating a CD-R jukebox. It looks 
like a dishwasher with a clear Plexiglas 
face. Inside, two metal arms slowly shut- 
tle discs in caddies from a tall stack to 
the recording drive at the bottom. It’s big 
and bulky - and it records serially, not in 


те great ideasjare here, Somewhere'tucked amid 


thesxgraphics accelerators and surround sound speakers. 
The Мехев;о по: 


makers of CD-R drives, has asked Intaglio 
to demonstrate its CD-R technology in the 
Yamaha booth at the Sands Expo & Con- 
vention Center. Intaglio, for its part, 
hopes that once production begins, it can 
begin ordering Yamaha drives. But this 
week, the Intaglio threesome is simply 
concentrating on leveraging the exposure 
into new customers and some manufac- 
turing partners while spreading the 
Intaglio name and perhaps whipping up 
a little hype. 


The computer circus comes to town 

By the time the Sands is in my sights Fri- 
day morning, the desert wind has leached 
away most of my fluids. Then I get a whiff 
of the air inside the hall: sweat, bad 
breath, and the wind of a thousand huck- 
sters. Walking up to the sprawling Yam- 
aha booth, I see Chance and Dave in blue 
Yamaha-logo oxfords (everyone in the 
booth wears them), standing at their post. 
Jim has disappeared, probably off scoping 
the show. It's only 11 a.m., but their eyes 


parallel like Intaglio's offering. 

Surrounding us, laid out farther than 
I can see, are booths full of products and 
their enthusiastic hawkers. The great 
ideas are here. Somewhere, tucked amid 
the bazaar of 5-D graphics accelerators 
and the surround sound computer speak- 
ers, is The Next Big Thing. 

Intaglio got lucky: Yamaha's sponsor- 
ship cradles the little company in legiti- 
macy. The rest must fight it out on the 
main floor with color photocopies and 
signs taped to card tables. Only the letter- 
ing of the company's name distinguishes 
one product from the next. 

But they all come, every year, every- 
where. From SIGCAT to AIIM to Comdex, 
Intaglio has shown up to tout its product 
and generate excitement. Though the 
shows are loud, crass, and expensive, they 
are the easiest way for a small company 
to grab the ear of industry. It's a necessary 
evil in Chance's and Dave's eyes. 

"Trade shows are the biggest money- 
making scheme in the history of man- 
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WHERE CAN I BUY IT WITH 
THE CARD 


Mary and James, 
à let's just say, don't 
Е always see eye to 
eye. One thing they 
do agree on, however, is 
the American Express? Card. 
That's because the Card is 
welcomed at all kinds of 
places, for everything from 
paper shredders to stuffed 
animals. (A donkey or an 
elephant, perchance?) 


You can find stuff 
like James and Mary's at 
these establishments: 


Williams-Sonoma 
Staples 
The Nature Company 
Waldenbooks 
FAO Schwarz 
TheSharper Image 


And if you're in James 
and Mary's neighborhood, 
Shenandoah Valley, VA: 


Grand Piano & Furniture Co. 
Hayden Music 
Jim's Appliance 
Lowe's Home 
Improvement Warehouse 
Sports Depot 
Lull-A-Buys 
Valley Flower Shop 
Giant Food 
http://www.americanexpress. com 
AOL Keyword: American Express 
TO APPLY CALL 1-800-THE CARD 


AMERICAN EXPRESS 


do more res 
Cards 


No idea 
was ever born inside 


a shirt pocket. 
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INTRODUCING METROPOLIS” 


by Cross 
For people whose pens are more often on paper 
than in their pockets, Cross presents Metropolis. 
From $30 to $120, manufacturer's suggested 
retail price. With a lifetime mechanical guarantee. 


There’s work to be done. 
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kind,” Chance preaches. “You’ve got these 
guys charging you for everything - 60 
bucks a chair for a day? We got our first 
chair down at SIGCAT - and a free plant! 
They just left it there.” 

“At AIIM, the first show we went to in 
San Francisco, they make these union 
guys drag in your equipment, even if you 
can carry it yourself,’ Dave explains. 

“You can only carry it with one arm,” 
Chance adds, waggling a finger at me. 
“That’s the rule.” 

Dave’s lips purse as he shakes his head. 
“They ding you for everything: dropping 
an electrical outlet, the lead generators. 
On top of that, they scratched our system 
bringing it in. There was a 2-foot scratch 
down the side of the box.” 

“So, not only do you have to worry 
about building it and getting it there,” 
Chance continues, “but by the time these 
gorillas have handled it, you have to 


Hes becoming numbto 
nen. 1 


make sure it still works. It's not as if 
we've got a warehouse of working prod- 
uct. We've got one. We've got R2D2. 
Nothing can happen to him.” 

While we've been talking, a gentleman 
has sidled up shyly to R2D2 and peered 
around the back, apparently trying to dis- 
cern where Intaglio hides all the razz- 
matazz. Dave and Chance move in and 
strike up the tech talk. 

You don't have to go far to see why the 
gentleman was confused by Intaglio's lack 
of panache. Fifteen yards away, a monitor 
company demonstrates the toughness of 
its tubes. A croquet mallet is poised a few 
feet above the screen. Every 50 seconds or 
so, the mallet drops, swinging down until 
its head smacks the glass. The sound 
pierces your ears and continues down 
into your gut; and I don't see anyone who 
can stand it for more than a few seconds. 

After 2 miles of meandering and stuff- 
ing pounds of slick brochures into a plas- 
tic bag, I circle my way back to Intaglio's 
booth. Jim has finally shown up and is 
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easily shooting the breeze with a gray- 
suited gentleman. 

To Dave and Chance, Jim is the one 
who can do what they cannot. In their 
eyes, Jim’s been there, done that; kicked 
ass, taken names. Chance tries to use 
Jim’s experience however he can. The 
night before I arrived in Vegas, Chance 
and Jim railed around their little hotel 
room, arguing business philosophy for 
almost an hour. Hearing about it, I’m 
worried that pressure (or maybe decom- 
pression) is taking its toll. 

Chance begins to shake his head. “It’s 
a game,” he says. “Jim was going on about 
his great experience, and I said, Well 
that's fine, but I really want to do this 
now, and I know it's gonna work. Jim 
bites back and that's fun. I take the oppos- 
ing side, well, because I can.” That is 
Chance somehow, always looking around 
to gauge whether he's holding his own 
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while spouting some strange and incom- 
prehensible stream of bullshit. 

But unlike Jim and Chance, Dave is not 
cut out for this kind of schmoozing. That's 
the one thing his eyes betray. As he says 
himself, sadly, after all his previous 
endeavors, he's becoming numb to the 
adventure - it's just business now. ^You 
gain this subconscious attitude not to 
trust anyone,” Dave says. “When I walk 
into a meeting now, I’m thinking, How 
is this guy gonna screw me? 

“My first partner sued me. For four 
months we both tried to find funding, 
then he went and got a job somewhere 
else. When I got money, he came back 
and sued me for back pay. I guess you’re 
not really in business until you’ve been 
served papers.” 

“But you must love putting Intaglio 
together,” I say, “being the little garage 
start-up, bent on kicking corporate ass." 

He actually laughs at me. “I get a kick 
when someone says, Do it out of your 
garage. Well, that would be OK, except 
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that people just rip off your ideas. There 
are no business ethics anymore.” 

He's right. The old hardware start-ups 
like Apple and HP that form the core of 
the West Coast entrepreneurial mythos 
would never make it today. IBM would 
squash them like bugs. The cost of entry 
for building hardware is so prohibitive 
that when you finally raise the pile of 
money needed to get going, you've lost the 
flexibility that was your only advantage. 

A small window of opportunity exists 
for any new idea, and the clock starts 
ticking once you describe the product and 
word begins to spread. Intaglio would be 
much more vulnerable were it not for a 
pending $5 million IPO Jim has been 
working on with Rickel & Associates, an 
investment bank based in New York. 
Nobody cares who first came up with a 
great idea - it's the company that turns 
it into money that gets the accolades. 


Rickel & Associates and promptly reversed 
course, striking out for the beach and 
some family time. Jim's tactics were risky. 
The rule book dictates that you spend a 
few hours wrestling over numbers and 
dancing on large mahogany tables in col- 
orful tap shoes. Jim has read that book, 
but from his perspective, sometimes you 
need to play your card hard and walk 
away without looking back. The gamble 
worked. In early November, the bank 
called with a card of its own. 

Rickel was looking to help Intaglio raise 
$5 million to ramp up production, pro- 
vided the product was finished and the 
first order was filled. The method? Intag- 
lio goes public in six months. 

"They want to make a Netscape out of 
us,” Chance says. “And by that time, the 
company will have sold only a few units." 

It's difficult coming to terms with the 
fact that while all the love and sweat 


it's the product, the money, the thrill that 
drives them. But entrepreneurship flows 
freely underneath the emotions. Not a 
scrape-together-a-few-percentage-growth- 
points-a-year business as usual. 

Dave and Chance make it clear that the 
liabilities involved in building a business 
with inventory and employees would kill 
them. 

“The average big company is on a 
9- to 18-month product cycle,” Chance 
explains. *We'd like to be on a five-month 
cycle. We can't sit around for 18 months - 
we'd go broke. That's how we got into this 
virtual scheme: no employees, capital 
equipment, or overhead." 

Today, what a small group of people 
can do is build a product - translate the 
intense firing of neurons into a creative 
package of steel, plastic, and silicon - 
then relentlessly hawk their freshly minted 
product to a marketplace that is salivating 
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I ask about the Rickel deal. That invest- 
ment should have Intaglio building prod- 
uct in a few months. Dave looks at me 
and his eyes have suddenly gone totally 
black. “Yeah, maybe. But until the checks 
clear, I really don’t want to hear about it.” 

The Rickel deal is the brass ring Intag- 
lio’s been reaching for all along. It will 
provide the cash flow to run the opera- 
tions, fund the sales and marketing 
efforts, and get product to the appropriate 
channels. Once orders can be filled, the 
money will start pouring in. 

When Dave took his new bride to 
Antigua in August 1995, he handed his 
two partners a 50-pound box of Intaglio’s 
intellectual paper trail. Jim and Chance 
spent a week frantically burrowing 
through it, and at the end of that week, 
the two had rigged up a business plan 
that outlined the future of Intaglio’s 
CD-duplication system. 

Jim then hopped a flight to New York 
on his way to a Caribbean vacation. He 
dropped off Intaglio’s business plan at 
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you'd poured into the venture helped, 
what drives a company is money. And the 
money people are solely concerned with 
taking the Intaglio three to the Wall Street 
crap table and rolling a year of their lives 
down 2 yards of green felt going for a 
hard eight. 

“I mean, we're building this boat in our 
house, and then we figure out that that's 
not the best place,” Chance says. “So we 
take it apart and move it down right next 
to the water. Now, it's almost done. We 
want to put it in the lake and see if it 
floats. But they aren't gonna let us do 
that. Hell, at least let me fill it up and see 
if it leaks." 

But as a small start-up with negligible 
cash flow, you make concessions. When 
a suitor calls - as long as the money is 
green and the checks clear - you sit down 
and you listen. 

In the face of $5 million and the 
impending birth of Intaglio as a viable 
business, each of the trio's motivations 
are clearly muddled. At any given time, 
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for anything new and improved. That’s a 
business, and you unload it as fast as you 
can to some corporate behemoth that can 
actually afford to offer a health plan. 


I walk the line 
Friday evening, Jim takes us all out to 
meet Europe’s Mr. Computer. While 
everyone in the States marks the age of 
the PC from the introduction of the Altair 
in Popular Mechanics in 1974, a small 
French-Vietnamese gentleman named 
Truong Trong Thi brought his Micral 
microcomputer to the US two years 
before anyone had heard of the Altair. 
For the next hour, Thi talks about some 
of his current consulting work: helping 
update Minitel technology, creating a 
document-imaging project for the Chinese 
government, and archiving the artwork 
and literature that managed to survive 
the Cultural Revolution. 

In a place like the Valley, you have to 
know people - and people have to know 
you. Jim has started businesses, won, 
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and lost them. That’s what people 
remember - what you’ve done. That’s 
why Dave and Chance look at Jim with 
reverence. Dave hasn’t done anything 
noticeable yet - nothing to prove him- 
self. “Once you create a successful com- 
pany in the Valley,” Dave says, “You 
become acquainted with this elite net- 
work - the decisionmakers.” 

Of course, getting that far is bound to 
involve stepping on a few egos. Dave 
revealed as much a week ago. “There’s 
no win-win crap. Win-win is when the 
real winners have the losers convinced 
that they won, too, and the losers won’t 
admit it because of their egos. It’s respect, 
in a way, when a guy calls you an asshole, 
because that means you outsmarted him.” 

Jim filed a lawsuit in 1993 against the 
managers of Trillian Computer Inc., a 
Valley computer maker that folded three 
years earlier. Peter Redford, Trillian’s 


savings into the hotel water fountains. 

We pause along the walkway that leads 
into the Excalibur, leaning over the edge 
of the wall to watch animatronic Merlin 
fight a big mechanical dragon, and I ask 
Chance what it’s like dealing with the old 
Valley folk. 

“The most important thing is selling 
yourself, which is a problem for Dave and 
me, being so young. We get dressed down 
by every old fart we meet. You may have 
75 percent of the puzzle together, but 
these guys have been sitting behind desks, 
asking pointed questions for 20 years.” 

Looking up the Vegas strip, I imagine 
the suits somewhere having dinner. 
There’s coffee, discussion, a few drinks. 
Intoxication leads to overconfidence and 
maybe a line is crossed in the back of a 
cab on the way to another casino. Oh, but 
it’s a perfect match! Hard-nosed capital- 
ism manipulates youthful exuberance; 


There's no win-win crap: Win-win is when the real Winners 
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company has moved its offices from San 
Jose’s Techmart to the NASA Ames Tech- 
nology Commercialization Center, a busi- 
ness incubator located just off Highway 
101 in Sunnyvale. It looks like any office 
building, complete with a large parking 
lot, an outdoor court and fountain, soda 
machines, carpeting, and cubicles. But 
for a small venture like Intaglio, it’s about 
as close to heaven as you get. 

The Techmart, despite great name 
recognition for an office building, was 
draining Intaglio’s coffers. Every little 
service had a price, and expenses were 
starting to add up. The incubator has as 
much recognition and a much friendlier 
atmosphere. Besides surrounding the 
venture with other whip-smart entrepre- 
neurs, the space comes cheap: Intaglio’s 
rent is $300. But beyond resources, which 
include a T1 line, the incubator functions 
as a one-stop tech shop. Big cats from the 


former chief executive, would not com- 
ment on the case, but told the San Jose 
Business Journal that Jim left a trail of 
disgruntled associates. “Basically, he 
turns on everyone he deals with,” Redford 
said. Jim knows the Valley, and the Valley, 
it seems, knows him. 

According to Chance, who recently met 
with John Gee, the director of the NASA 
Ames incubator, Gee was wary of Jim at 
first. “He asked around and the VCs basi- 
cally told him, Yeah, we know Jim, he’s 
the guy who made all this money without 
letting us in on it,” Chance explains. “Gee 
basically told me, Eighty percent of the 
people are going to say bad things, but 
then 20 percent are going to tell you this 
guy’s a genius.” 

Later, Jim and Dave go back to the 
room while Chance and I head out down 
the strip. Outside, the sky is dark, the 
streets well lit. The tourists are running 
amok, and you can’t tell anymore who’s 
here for Comdex and who’s on vacation, 
getting married, or just pouring their 


naiveté is conquered by experience. And 
in the deep of night, satin bedsheets are 
kicked off to reveal the hard numbers on 
the bare belly of a business plan. Maybe 
it’s good for them, and maybe it’s not. 

Intaglio is lucky. The Rickel deal is 
clean-cut, all-American. It has its costs, 
like any IPO, but everyone retains their 
dignity. It is just business, after all. And 
now, leaving Comdex, the trio is simply 
happy that the hardest part is behind 
them. Each basks in a postcoital glow, just 
beyond the grasp of the writhing, hungry 
tendrils of this Babylonian enchantment 
around them: 7-Elevens on every corner - 
only with moats and big dragons that 
spout fire. 


Perfection detection 

For a period back in the Valley, Intaglio 
is lit like a sparkler. Comdex, while help- 
ing to solidify the company's relationship 
with Yamaha and to drum up customers, 
was almost a vacation. Now, it's time to 
clock back in. By the first of January, the 
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Valley and elsewhere can often be found 
touring the building, perusing the talent. 
If you're lucky, one of these deep pockets 
may call back and invest. 

The new digs are a simple affirmation 
that Intaglio has been right - really right 
- all along. The director, NASA's Gee, has 
worked out a knowledge-sharing deal in 
which Intaglio can draw on Lawrence 
Livermore Laboratories for development 
assistance - not something that's handed 
out to everyone. And down the hall, Dave 
discovers a company that will save him at 
least six months of work. Virtual-Time 
Software Inc. has ported Microsoft Win- 
dows to a real-time operating system. 
Now, Dave can develop a single Windows 
interface for Intaglio's product and port it 
to both Windows and Unix machines - 
the majority of computer operating sys- 
tems on the market. 

But just as the dominoes are in place, 
Rickel bows out. Only Jim knows what 
happened - Chance and Dave feel Jim 
never completely filled them in on his 
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dealings with Rickel & Associates. They 
know only that the calls stopped coming. 
When I finally get Jim on the phone, he 
explains that one of Rickel’s clients blew 
the deal with a mere mouthful of words. 

“We had gone ahead and thrown in 
some pricing in the business plan, show- 
ing growth based on those prices. The 
bankers sent it to a client, and that guy 
said that price was too high.” 

Thing is, this client completely misun- 
derstood Intaglio’s market, thinking its 
hardware was consumer-level, fit for Fry’s 
or CompUSA. If you choose to subscribe 
to that fairy tale, then, yes, $5,000 to 
$10,000 per unit is too high. But never- 
theless, in Jim’s eyes, the damage was 
done. Making a comeback after a trusted 
Rickel client shot down the unknown 
Intaglio was impossible. 

Surprisingly, Dave left the whole deal in 
Jim’s hands, never speaking with Rickel, 


task at hand - building CD-R equipment. 
Jim has managed to interest another 
potential savior: Mike McNeely, founder 
of Applied Materials, a large Valley semi- 
conductor equipment manufacturer. 

McNeely, now working on his own, has 
been bringing friends over to take a look 
at Intaglio. People are asking questions, 
and it looks like another investment 
group has been found. Chance and Dave 
are excited once again. 

Dave, Chance, and I drive to lunch at 
the Fresh Choice down the road from the 
incubator. It’s cafeteria-style salad dining 
on an automotive assembly-line scale. We 
sit down, and I ask what’s up with Jim. 
Now that McNeely has taken the financial 
helm, Jim’s position with Intaglio seems 
a little shaky. As it turns out, he has taken 
а job as COO at Арад Technology Inc., a 
computer manufacturer in San Jose. 

Why? “His wife is probably on him 


“Dave and I figured that having all of us together 


atthe incubator would make us тоге of aunit. 


That jst isn’t happening." 


and he’s generally bewildered about the 
entire episode. According to broker Greg 
Smith, Intaglio simply wasn’t a good 
enough deal. The discussions he had with 
Jim were preliminary, and the minds at 
Rickel didn’t see Intaglio’s product as 
enabling technology - not hot enough. 

Since then, Jim hasn’t dug up another 
suitor, and Intaglio is beginning to drift 
apart. The seed money is all but gone, 
and no cash is coming in. The three have 
busied themselves pursuing consulting 
gigs on their own, hoping to stem the 
tide until Intaglio begins to hit on all 
cylinders again. 

The $400,000 debt they incurred along 
the way is also beginning to loom. “Dave 
and I figured that having all of us together 
at the incubator would make us more of 
a unit, increase our effectiveness,” Chance 
explains, a bit uneasy now. “That just isn’t 
happening.” 

In February, the wind returns, billow- 
ing Intaglio’s sails once again. The rum- 
blings cease, and attentions focus on the 


about bringing in money,’ Dave says. 

None of them has seen a paycheck from 
Intaglio in more than a year. Jim has a 
family to provide for, which makes his 
defection understandable, but not any 
easier to swallow. 

But Jim’s new job makes him a wild 
card, and that’s a problem. Up to this 
point, Intaglio has been built on hand- 
shakes. Dave and Jim share a patent on 
Intaglio technology, but sole ownership 
of the company and responsibility for 
repaying the seed money to F&S rests 
solely on Dave’s shoulders. 

Although Jim’s job was to find financing 
for Intaglio, which he was unable to do, 
it’s clear to Dave that Jim’s participation 
was worth something - but how much? 
And McNeely? He has promised to outline 
what he wants from Intaglio during the 
following week. 

For his part, Dave is concerned only 
with covering Intaglio’s debt, securing 
Jim’s position in Intaglio, and maybe 
procuring a little money with which to 
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operate the company. “McNeely’s partici- 
pation will be based on what the inves- 
tors need to solidify their investment,” 
Dave explains. “If he has to act as CEO, 
so be it. If we have to search for a CEO or 
a CFO or marketing salesperson, we’ll do 
that. Pm good at putting products together, 
but when it comes to the ins and outs of 
all the administrative and executive 
duties - even though I’ve got a good bead 
on it - Tm not at the level where I think 
my skill set would make me a good can- 
didate.” Meanwhile, R2D2 sits on a table, 
a bit forlorn, waiting for the last infusion 
of R&D money. 


Slipped disc 

In mid-March, the room that Intaglio 
shares with three other start-ups is quiet 
and empty. That is, all except for Dave, 
who is alone, tinkering with his R2D2. 
He's been slowly picking his way through 


the complex machine, tying up loose ends 
as he can. 

Now that conversation has turned from 
engineering back to money, F&S is back 
in the discussion. As the original invest- 
ment group, it is holding out against 
investing any more seed money, worried 
that Intaglio is too loosely held. 

As Dave explains it, F&S is perfectly 
willing to provide the money to finish the 
product but needs to know where every- 
one stands as they go forward. That 
means sitting everyone down and clearly 
delineating their involvement and stake 
in the venture. 

McNeely has drawn up a plan, outlin- 
ing what he and Dave think are fair 
stakes in the venture. Part of the deal is 
buying out Jim, paying for his sweat 
equity. McNeely and the investors he's 
put together don't want Jim involved as 
Intaglio goes forward. They are scared of 
Jim and the bad part of his reputation. 
But after all he has expended for Intaglio, 
Jim isn't willing to walk. 
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Last week, after hearing McNeely's 
offered percentages toward an equity 
position and royalties, Jim countered 
with an offer of his own, which McNeely 
felt was unacceptable. 

Dave believes he has taken all the risk 
up until this point. He owns the company 
and procured the initial seed money - he 
even engineered the product. Jim feels 
he's being unfairly forced out of Intaglio 
after setting up all the dominoes. “I got 
the company into the incubator and got 
McNeely interested," Jim tells me over the 
phone. ^I got the thing started, and then 
McNeely kicked me out. They didn't want 
to treat me fairly." 

McNeely asked Jim what it would take 
to remove him from a future manage- 
ment position in Intaglio and keep him 
satisfied. Jim asked what the offered per- 
centages were attached to. He wanted to 
know the dollar figure of his stake. But 


themselves. But what's really important is 
the money we must have to get it done." 

*But you've got potential customers," I 
say. ^You've already proven that there's 
a market." 

“It’s getting over that last 2 percent,” 
Dave says. “I’m banked out, or I would do 
it - I see it. But now, as every potential 
investor comes in, you have to go over the 
whole scenario from ground zero. If you 
can’t clearly tell a potential investor the 
position of everyone in the company, 
they’re gonna say, Hey, that’s screwed up. 
I’m not gonna touch that.” 

This whole cat-and-mouse game could 
have been avoided with a quick infusion 
of venture capital. Even though the VCs 
would have raped Intaglio on the deal, 
the start-up would finally get its product 
to market. But Intaglio isn’t just a simple 
paper business plan anymore. Not by a 
long shot. It has principles and investors 


he needs to go with the BPG deal, then 
he’s gotta do it. I can’t twist his arm. I can 
only say, Chance, here’s the technology, 
you can see the opportunity. I'm still look- 
ing forward to his participation in Intag- 
lio - at whatever level.” 


Endgame 

It’s a few days after tax time, the cruelest 
month. Chance, Dave, and I meet in the 
kitchen of Chance’s apartment in Los 
Gatos. There I find out that McNeely has 
done all he can for Intaglio - he’s out. 
Though he had a new group of investors 
all lined up, combatting Jim’s stonewall 
over his equity position in Intaglio was 
too much. 

Dave has been talking with Larry Men- 
doza and has gone to work as a sales con- 
sultant for Mendoza’s company, Flore 
Storage Solutions. He’ll be selling CD-R 
equipment, a market Dave certainly 
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since the investment McNeely put to- 
gether wouldn’t come through until after 
these negotiations, there was no money 
in the bank. 

Now the talks have stalled, and the fate 
of Intaglio seems to depend on satisfying 
Jim - something McNeely and Dave aren’t 
willing to cave in and do. Jim simply 
wants more of Intaglio than Dave and 
McNeely feel is rightfully his. 

Chance, who can finally taste the finish 
line, is beside himself. “Jim, in his own 
words, said, ‘I’m tired of being the bad 
guy. My solution? Then don’t be. Give 
us the opportunity to build and market 
this product. Get out of our way, you 
despicable, Machiavellian old man.” 

But the posturing goes on (and on and 
on) while Dave sits with a roomful of air 
hanging above him, working on the prod- 
uct as best he can. “Getting the product 
to market is what can really drive you 
nuts, because in your head it’s already 
done,” Dave explains. “It’s frustrating to 
see the product sit while people position 
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- and with all that, a history. So the pro- 
cess now is far more difficult. 

“Engineers look at the product and say, 
Wow, what a great idea,” Chance explains 
over the phone the next day. “Customers 
say, We want it. VCs say, We love it. And 
then they hear about the trouble we’re 
having and they say, Fuck it. We don’t 
need it that bad.” 

In a way, Chance doesn’t either. He’s 
trying on a new job at Broadcast Produc- 
tion Group, a company that has its hands 
in a lot of different media - film, video, 
CD-ROM, Internet. Ephriam Lindenbaum, 
president and CEO of BPG, offered Chance 
a position as director of international sales 
and marketing. 

“Pm just glad I’m doing something else 
so I don’t have to think about Intaglio,” 
Chance says. “I can't take it. Just look at 
Dave. He has turned into that Star Trek 
guy, Data. That's what happens." 

And, perhaps only because of their 
friendship, Dave does view Chance's 
move through those logical blinders. “If 
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knows well. Mendoza also wants to 
license Intaglio’s technology and sell the 
product through Flore. So, in the mean- 
time, Dave will be hawking Flore hard- 
ware to meet the payment schedules on 
his newly restructured debt with F&S 
Investments. It’s a brutish deal without 
the flair that Dave hoped Intaglio’s intro- 
duction would have, but it will get his 
recording system on the market. 

“Yeah, it’s a little different now,” Chance 
explains. “But this way Dave can get the 
product built and finally sell it. Then he 
and McNeely can focus on new projects.” 

Jim hasn’t kept in contact with Dave or 
Chance since he left, and he maintains 
the same stoic front that Dave does when 
asked about what happened. With his 
recent promotion to president of Apaq, 
he’s hardly interested in Intaglio any- 
more, though he perks up when I men- 
tion that McNeely has walked. “McNeely 
said he had money lined up - shootin’ his 
mouth off like he had it.” 

Jim doesn’t spill anything about the 
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stalled negotiations or the tailspin Intag- 
lio has been thrown into because of them. 
He does, however, let me know that he 
has been meaning to send Dave a letter to 
discuss the patents they share on the 
Intaglio technology. 

These newly approved patents are now 
the linchpin that could immobilize the 
venture and keep it from ever bringing 
product to market. Even though Dave 
engineered the product himself, they both 
came up with the concept and signed the 
patent together. With Jim’s signature on 
those patents, Jim can squabble for rights 
to Intaglio’s product and profits whenever 
he wants. 

Since Jim never officially signed on as 
an officer of the company, he was not 
held liable for fiduciary responsibility. 
When you're struggling to make a product 
and a company, do you have lawyers draft 
contracts covering sweat equity? If you're 
smart, apparently you do. And given 
Dave's bad business experiences in the 
past, it's surprising he never did. 

Everything Jim ever said, once taken as 
truth, is now beginning to come under 
intense scrutiny. Dave still doesn't under- 
stand what happened with Rickel & Asso- 
ciates. “The logic’s real screwy there,” he 
says. “If they questioned our pricing 
structure, why didn’t we get a chance to 
rebut? You know what I think? I think 
Jim pissed someone off.” 

In contrast, the two talk about McNeely 
in a halo of gold light - like the good 
witch from The Wizard of Oz. “He had the 
boat in the water,” Dave says, “and every- 
one’s oars were in right except for Jim’s.” 

So they got caught up in Jim’s snag; 
McNeely had to cut the line and walk 
away. Though Chance and Dave have long 
made up their minds, it’s not entirely 
clear what sunk the deal: maybe it was 
Jim’s fault, maybe McNeely didn’t try 
hard enough. 

“McNeely just couldn’t clean this one 
up,” Chance says. “If Dave and I had never 
dealt with the investors or Jim, we’d be 
rich. But now, Intaglio is tainted. We 
didn’t know any better.” 

But as Dave works his way toward fin- 
ishing the product, a goal he’s simply 
promised himself he’ll meet, he’s unsure 


of what will happen once he’s finished. 
Jim is still waiting in the wings with half 
the patent in his name. 

“Jim’s not going to go after me now,” 
Dave says, “there’s nothing to gain. He’ll 
wait until things are fat and happy and 
then try something.” And though Dave 
won't reveal exactly how, with the help 
of his lawyer, he's preparing himself to 
contest Jim's claims. 

Across from me, Chance is staring at 
the kitchen ceiling. After a moment words 
come, *You begin to ask yourself: Is this 
what it takes? Would it be different if it 
were the Pocket Fisherman? Did the Clap- 
per guy have to go to hell and back to get 
that thing to market? The mind reels,” he 
says with a sigh. 

Dave pauses for a moment, then speaks. 
“One fortunate thing about all this,” he 
says, “is that Intaglio’s still ahead of the 
market. If I could get the system going 
100 percent and get funding in place, 
then everything would be great.” 

But the reality, for the time being, is 
that both Dave and Chance have struck 
out alone in opposite directions along a 
circle. They both hope they'll meet at the 
other side, having corralled everything 
they need to birth Intaglio once more - 
this time successfully. 

Dave expects that Intaglio's CD-R 
2000, in some form, will be at this fall's 
Comdex, but he's not yet sure how. Still, 
he's confident that the company will 
eventually make money and open its 
doors. After the past year, I wonder what 
exactly makes him think the future will 
be any different. I suppose some people 
just can't work their 9 to 5 and leave 
well enough alone. 

Across the table, Chance is thinking 
hard into a lukewarm cup of coffee, and 
Pm expecting him to say just about any- 
thing. *You ever see Hellraiser?" he says, 
looking up from his mug. *You know that 
box? It's like that. You always want to pick 
up the box ’cause it holds ultimate plea- 
sure. The box never goes away, someone 
different just picks it up. And there's 
always a different Pinhead.” m m m 


Tim Barkow (tim@wired.com) is a section 


editor at Wired. 
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Jet-Powered Computers 


2 = 
2 9 
e 
4331? 


Batteries are the Achilles's heel of the digital age. 
How about replacing them with fuel cells - or jet engines? 


Tiny turbine engines, 


some as small as shirt 
buttons, may bea 
crafty alternative to 
perpetually pooped 
power supplies. 


By Fred Hapgood 


attery research has been one of the embarrassing 

failures of technological civilization, up there 
with artificial intelligence, jetpacks, household 
robots, and finding a cure for cancer. The practical 
consequences of this failure range from millions 
of chronically exhausted laptops that poop out over 
Denver on a 
cross-country 
flight, to our 
inability to create 
a powerful elec- 
tric car. 

Stored energy 
generally comes 
in two flavors: 
cold batteries 
and hot engines. 
Batteries are 
either sealed 
cells of standing 
liquids (like the 
lead-acid battery 
that comes in 
your automobile) 
i or solid packs of 
chemicals. They’re small, light, and can run at room 
temperature. But they’re also relatively weak. A cen- 
tury of research has explored ways to make chemical 
batteries as powerful as combustion engines with 
little success. 

Continuously fueled combustion engines, on the 
other hand, produce lots of power per pound, partly 
because they don’t need to carry all of their latent 
energy inside. In a turbojet engine, for instance, the 
outside air is pulled in, compressed by spinning 
blades, and mixed with atomized fuels. The blend 
is then ignited in combustion chambers to create 
a powerful thrust. Unfortunately, these engines are 
large, heavy, and hot. 

The simplest and most efficient way of pulling 
current out of chemistry is the fuel cell, which is 
based on the scientific concept of electrocombustion. 
Fuel cells work by combining oxygen, which has a 
fierce passion for electrons, with hydrogen. When 
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the two elements are introduced, the oxygen goes 
insane with electron desire. It yanks electrons off 
the hydrogen molecules and carries them back, gen- 
erating electricity (and water). The basic idea for 
electrocombustion was hit on as far back as 1839. 
In practice, however, hydrogen and oxygen are tricky 
substances to work with, so electrocombustion rapidly 
leads to bulky, expensive structures. 

That could be changing. About three years ago, the 
power-cost ratio of fuel cells started dropping; the 
price of cells plummeted while their power surged. 
Romesh Kumar, a fuel cell technology specialist at 
Argonne National Laboratory in Argonne, Illinois, 
says this development is made possible in part by 
computational fluid dynamics, a computer-based 
simulation technique. This technology allows engi- 
neers to employ advanced algorithms and heavy 
number crunching to quickly fine-tune the fuel cell 
fabrication process. Engineers use the data to extract 
more precise dimensions and ratios, allowing them 
to save on material costs and build more powerful, 
compact cells. 

The result, for instance, is that more energy can 
be used to pull the car instead of power the system. 
This method may not lead to the immediate arrival 
of a practical electric car, but last May, Mercedes- 
Benz probed the market with a commercial model 
powered by a fuel cell running 50,000 watts - about 
the equivalent of a 67-horsepower engine. 

Another solution to exhausted batteries: shrink 
the airbreathers. So far, work in this area has proven 
impractical. Turbine engines are complex chunks 
of precisely engineered machinery and their compo- 
nents aren’t easily miniaturized. But an engineering 
project at MIT is using lithographic etching and lay- 
ering techniques, developed by the computer chip 
industry, to construct a tiny jet engine. The gas tur- 
bine and generator together (sans the fuel supply) 
would be about one cubic centimeter, or about the 
size of a shirt button. 

While the final specs are far from frozen, the tiny 
engine is expected to generate approximately 50 
watts; it should last 50 times longer than a AAA 
battery. 
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The microjet could run at high speeds 
(2 million rpm) and is expected to gener- 
ate extremely hot temperatures (1,600 
kelvin), thus avoiding the production of 
pollutants. The unit’s high heat is carried 
away by the jet exhaust. The approxi- 
mately 1 million hertz-whir of the micro- 
turbine would be imperceptible to 
human ears. 

Engineering the miniature turbine, 
however, could prove tricky. Few research- 
ers are skilled in the nuances of micro- 
mechanics. Scientific challenges must be 
explored and overcome. For example, 
one of the greatest technical hurdles fac- 
ing the researchers at MIT will be in 
microfabricating the materials needed for 
the tiny turbines. In order to solve this 
problem, the scientists are in the labs 
busily experimenting with silicon car- 
bide-based materials of the type used in 
high-temperature electronics. 

Many groups are keeping a sharp eye 
on MIT’s research into fingertip jet 
engines. The US Army, for instance, is 
concerned about the weight of batteries 
that its soldiers must carry in the field. 
In 1994, the Army gave MIT US$5 million 
to forge ahead with research. 

Batteries are not the only potential 
application for microturbines. With the 
right design, they could power the flight 
of small objects around the yard or house. 
If you want your keys, they would come 
to you. You wouldn’t have to weigh down 
your pockets; just ask your belongings to 
trail after you, 20 feet in the air, until you 
need your wallet or compact. The device 
might also set back mugging, at least until 
the criminals develop their own techno- 
raptors that could swoop down and seize 
wallets on the fly. 

Practical application of these projects 
may be years away. The scientific invest- 
igation is still exploratory, and many 
kinks must be worked out. But one thing 
is certain: the demand for increased bat- 
tery potency is so great that research is 
likely to be carried through, no matter 
how protracted or costly. m m m 


Fred Hapgood (fhapgood (2 world.std.com), 
a Boston-based writer, wrote “The Media 
Lab at 10” in Wired 3.11. 
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Building a Park on RSA 


By Carl Malamud 


Around 1910, wireless communications came to a near standstill as 
many of the key vacuum tube patents were mired in interlocking 
infringement suits. That meant no company could use its own patent, 
because wireless technology had grown into a large interdependent 
system. If you own a patent on a shovel, you can’t erect a building if 
your competitor has the patent on bricks. 

But all this was put to rest when World War | broke out. The mili- 
tary took all the relevant patents and put them in a mandatory 
licensing pool. Anybody could use the patents, and the owners - 


“Colorless green ideas pioneers such as Lee De Forest and Guglielmo Marconi - were amply 
sleep furiously.” rewarded from the proceeds of the pool. So was American society, 
- Noam Chomsky with innovations ranging from mass production of the vacuum tube 


to national FM radio networks. 

Today, we find ourselves in a situation very similar to that of 1910. 
This time, it's due to the basic set of technology patents that govern 
the use of public key cryptography. 

Public key patents are a critical technology, not 
only for individual privacy but also for doing busi- 
pared to the rumors that are jess on the Net. Unfortunately, the 


And all this is nothing com- 


Experiments show that the 
minimum response time for 
interactive computing is 
around 70 milliseconds. This 
is the twitch response time 
needed by teenagers playing 
videogames or a person 
adding lip-synch to video. 
Because signals travel a 
limited distance in 70 millisec- 
onds, there is a finite twitch 
zone within which twitch 
response times are possible 
over a network. This zone has 
grown over the years, thanks 
to the 


going the rounds - that we owners of the technology (corpora. Best Size for a Planet into- 


shall shortly be fitted with tions such as RSA Data Security, 
pocket wireless telephones, Stanford, and MIT) have pursued an 
with which we can call up élitist licensing strategy, making it readily available 


Charlie Chaplin and Loyd to our richest corporations, but failing to spread the 
George. Think of going to the technology as widely as possible. 


movies then! In the most This means if you want to use public key technolo- 
thrilling quarter of the eighth gy, you can buy a product such as Lotus Notes. What 
massive part, just when the you can't do, however, is assume that everybody on 
lights are down and only a the Internet has a public key certificate. Making the 


е green technology ubiquitous would have a tremendous 
Ea rly Wi reless Woes spot enabling effect and would be fuel for an information 
fol- 


economy. 

lows the villain as he creeps By remembering the history of wireless technolo- 
across the hearthrug to his gy, our Washington leaders have an opportunity to 
victim - and trips headlong make up for the wrongheaded cryptography policies 
over his trusty bulldog - just they have pushed in the past and to do something that 
then there is a tinkle in our helps transform our global village into a real city. 
waistcoats pocket and a voice Right now, our village lacks certain public ameni- 
from another world shrills: ties. So the federal government should form a Global 
“Come home at once, John. Village Park Commission. Our first park in the Global 


The furnace fire has gone out Village should be built on a beautiful location, and 

Excerpted from а 1919 Pacific Telephone | can't think of a nicer place to start our park system 

Magazine, reprinted in the Spring 1996 off than the public key patents. 

issue of California History, the magazine t FS А 

of the California Historical Society. The legal mechanism for building a public park 

on private property is eminent domain. Eminent 

domain has a history as a tool of government. In the 1837 Charles 
River case, US Chief Justice Taney, justifying the use of eminent 
domain, wrote that “the object and end of all government is to pro- 
mote the happiness and prosperity of the community by which 
it is established.” In 1912, in Cincinnati v. Louisville & N. R. Co., the 
Supreme Court extended the concept of eminent domain to intangi- 
bles, including “a charter, or any kind of contract.” 

Eminent domain is how we reshape our cities. From the boulevards 
of Paris built by Baron Haussmann to the US National Park System, 
eminent domain allows the broad public interest to prevail. In the 
case of the Global Village Park Commission, individuals and busi- 
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А duction 
By James Martin of fiber 
optics, which allow signals to 
travel at nearly the speed of 
light. At light speed, a signal 
can go a distance of 13,020 
miles in 70 milliseconds. This 
is the greatest twitch zone 
possible. 

It is just enough. The far- 
thest distance between any 
two points on Earth happens 
to be about 13,000 miles. The 
planet is the perfect size for 
everyone to communicate 
with twitch response times. 


James Martin is a consultant on informa- 
tion technology in Fairfax, Virginia. 


“AOL is a ‘family’ system in the 
same way that the Reagans were 
paragons of ‘family values.'" 

- Elizabeth Lewis 
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“The reasonable man adapts 
himself to the world; the 
unreasonable man persists in 
trying to adapt the world to 
himself. Therefore, all progress 
depends on the unreasonable 
man.” - George Bernard Shaw 


nesses would get free use of the basic public key technology. Using a 

certificate to authenticate yourself or protect communications would 

be a normal action in cyberspace, equivalent to a walk in the park. 
However, corporations that build public key technology into a 


product to sell are essentially running a concession, equiva- 
lent to a hot dog stand in Central Park. For these businesses, 
the commission should charge a small usage fee. The pro- 
ceeds can be used to pay off the patent holders, and any 
remainder can be put into an Information Highway Beautifi- 
cation Fund and used for Internet public works projects. 

What would RSA think about this proposal? It could make 
the company very rich, richer than the run-of-the-mill Silicon 
Valley start-up it has become. If public key were ubiquitous, 
there would be a tremendous market for value-added solu- 
tions, ranging from private corporate security systems to 
fancy new software. And even a small “concession” tax would 
generate more than enough to amply 
reward RSA and leave a large pot for public 
works projects for the Internet. 

The policy debate in Washington, DC, has 
been framed in extremely simplistic terms for the last two 
years: excessive government regulation versus our brave 
private sector. But government regulation doesn’t have to be 
restrictive, and our private sector sometimes needs help to 
do the right thing. Government has many tools, including 
eminent domain, taxing, licensing, public works, antitrust 
laws, and codes of conduct. These tools can ensure that indi- 
viduals get rights: parks to walk in, roads that are open to all, 
jobs that are available on a nondiscriminatory basis - and 
privacy in cyberspace. 


Carl Malamud (carl@media.org) is a visiting scientist at the MIT Media Lab. 


Life Behind the Screen 


By Kali Tal 
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Dollar Democracy 


Limiting an individual's total 
contribution to political cam- 
paigns could democratize 
campaign finance the same 
way one citizen, one vote 
democratizes the process. 

How would it work? Use 
a special electronic currency, 
CFS. Citizens would have 
the right to purchase up to 
US$5,000 worth, to be stored 
ona 
smart- 
card. CF$ 
could be 
used only for a donation to a 
campaign for political office. 

Make it illegal to donate in 
any other way. Design the 
system to be totally electron- 
ic and highly auditable. Citi- 
zens who couldn't afford 
to buy their entire CF$ allot- 
ment could sell the rest to 
their favorite causes. With 
such a CF$ futures market, we 
might lower the limit to, say, 
US$1,000. 

Call it dollar democracy. 


By John A. Stoner 


John A. Stoner (jstoner@interaccess.com) 
is an independent Internet consultant. 


After the Egyptian and Indian, the Greek and Roman, the Teuton and 
Mongolian, the Negro is a sort of seventh son, born with a veil, and 
gifted with second-sight in this American world - a world which yields 
him no true self-consciousness, but only lets him see himself through 


the revelation of the other world. It is a peculiar sensation, this double- 
consciousness, this sense of always looking at one's self through the 
eyes of others, of measuring one's soul by the tape of a world that looks 
on in amused contempt and pity. One ever feels his twoness - an Ameri- 
can, a Negro; two souls, two thoughts, two unreconciled arrivings; two 
warring ideals in one dark body, whose dogged strength alone keeps it 
from being torn asunder. - W. E. B. Du Bois, The Souls of Black Folk (1903) 


1 have long suspected that the vaunted "freedom" to shed the mark- 
ers of race and gender on the Internet is illusory, and that it masks 
a more disturbing phenomenon - the whitenizing of cyberspace. 
Ironically, African-American critical theory provides very sophisti- 
cated tools for the analysis of cyberculture, since African-American 
critics have been discussing the problem of multiple identities, frag- 
mented personae, and liminality for more than 100 years. 
Take Sherry Turkle's Life on the Screen, which is interesting, as far 
as it goes, but limited in scope. If Turkle had looked to W. E. B. DuBois, 
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“Wordprocessors have turned 
everyone into ghostwriters, 
so that technology, like a 
hardwired vampire, has 
sucked the very essence 
out of life." — Barry Sanders 
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“Surveillance is ultimately just 
another form of media, and 
thus, potential entertainment.” 
- G. Beato 


she might not have had to wait “more than twenty years after meet- 
ing the ideas of Lacan, Foucault, Deleuze, and Guattari” to find an 


environment in which these “Gallic abstractions” were “more 
concrete.” Turkle is talking about the white self, and a limited 
set of the white self: middle- to upper-class, educated, usually 
male - the “we,” unfortunately, of most of the Net. 

But the struggle of African Americans is precisely the 
struggle to integrate identity and multiplicity, a perfect model 
of the “postmodern” condition - except that it predates post- 
modernism by hundreds of years. Cyberpunk writers have felt 
this resonance, which is why William Gibson’s Net is populated 
by loas, deities from the Voudou religion of the Caribbean; 
why Emma Bull's protagonist in Bone Dance is ridden by the 
same gods; why Bruce Sterling's Islands in the Net features 
Rasta-based characters. What Turkle calls the "culture of sim- 
ulation" in this country is no different from "the culture" for 
people of color, who have been "inventing themselves, their 


The terrestrial sphere we live 
on is wrapped in thousands 
of invisible strands of data, 
endlessly pouring from its 
surface. All of these strings of 
data are parts of who we are, 
and who we seem to be. 
When you create a home- 
page on the Web, that page 
becomes part of your "univer- 
sal personality," a personality 
made up of all representa- 
tions of you in any actual, 
virtual, or other worlds - and 


The best defense, the saying 
goes, is a good offense. TV 
time costs big money, so can- 
didates spend their precious 
campaign funds on 30-second 
attack ads. Public opinion 
says that money is destroying 
democracy in America, so TV 
execs agree to unlock the 
airwaves - in an election year. 
Despite grumbling about 
lost profits, the networks 
promised last spring to provide 


free 
Misinformation Age air 
By William O. Goggins m 


presidential candidates in the 
closing days of the campaign. 
Yet free TV has raised regula- 
tory questions. Will the net- 
works, for example, be forced 
to provide equal time to 
"minor-party" candidates? 
Senate testimony this summer 
seemed to suggest not - yet. 
Self-regulation clearly 
beats the alternative. Rather 
than wait for more pressure, 
the networks should take the 
next logical step: refuse paid 
political advertising. Mis- 
information wants to be free. 


William O. Goggins (bill@wired.com) is 
staff editor at Wired. 


multiple selves" as they go of the 
along, and "constructing the Un iversal Personality differ- 
world," as Ralph Ellison's ent 
Invisible Man constructed his By Gerben de Graaf ways 


underground room, illuminated by stolen power. 

At a science fiction workshop in 1976, the teacher 
assigned us to write a story that answered the 
question, "Why don't black people write science 
fiction?" White publishers, the white science fiction 
establishment, and white critics simply couldn't 
see African-American science fiction, just like the 
white guy who bumps into Ellison's Invisible Man 
can't see him, even as the Invisible Man beats the 
crap out of him. George Schuyler wrote science 
fiction back in the 1930s. Ellison wrote it in the 
1950s. Sam Greenlee wrote it in the 1960s. Octavia 
Butler, Sam Delany, Toni Bambara, Toni Morrison, 
and Ishmael Reed have been writing it for the last 
couple of decades. The work is out there, but 
nobody talking about cyberspace pays attention. 

Just like no one talking about hypertext pays 
attention to Henry Louis Gates Jr., whose description in 
The Signifying Monkey of the Ifa (Yoruba sacred texts) 
could be a model for the form: 

Its system of interpretation turns upon a marvelous com- 
bination of geomancy and textual exegesis, in which 16 palm 
nuts are "dialed" 16 times, and their configurations or signs 
then read and translated into the appropriate, fixed literary 
verse that the numerical signs signify.... These verse texts, 
whose meanings are lushly metaphorical, ambiguous, and 
enigmatic, function as riddles, which the propitiate must deci- 
pher and apply as is appropriate to his or her own quandary. 

The texts are interpreted by the translator-god Esu, who 
has metamorphosed into the Trickster of contemporary 
African-American culture. This Trickster/Signifying Monkey 
- “marking, loud-talking, testifying,” and so on - is surely 
the Father of Flames. He is, in fact, the essence of the Net. 


everyone has perceived you. 
Image-building is precari- 
ous. Once someone observes 
a virtual - or actual - part of 
you, it is inextricably part of 
you. It doesn't matter 
whether this part is truly rep- 
resentative of your being. 
For now, the only solution 
is to present yourself as 
completely as possible. Pre- 
senting your data well is 
presenting yourself well. 
Gerben de Graaf (www.euronet.nl/users 


/gdegraaf) is editor of the online publica- 
tion News from the Field. 


“We believe in the possibility 
of an incalculable number of 
transformations, and with- 
out a smile we declare that 
wings are asleep in the flesh 
of man." - Е T. Marinetti 
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Yes, the Internet gives us more people writing, but at the moment 
it's more of the same people writing. We don't need "a whole new set 
of metaphors for thinking about the unconscious." We need to see 
some real difference. 


Kali Tal is author of Worlds of Hurt: Reading the Literatures of Trauma and an upcoming book, 
No Body Here: Race and Gender Identity on the Internet. 
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We know there's more to relaxing than merely reclining. That's why we proudly offer 
Upper Class® by Virgin Atlantic. At first, you'll notice its expanse. The spacious atmosphere 
includes a lounge and bar area, your own personal entertainment center and huge sleeper 
seats complete with sleepwear and up to 15 inches more legroom than other business 
classes. In addition, we treat you to free, private chauffeured-sedan service to and from each 
airport. And remarkably, Upper Class costs no more than a business class ticket. So on your next 
trip to London, try Virgin Atlantic's Upper Class and make yourself at home. For reservations and 


information call your travel agent or Virgin at 800-862-8621. 
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Virgin Atlantic Airways offers all non-smoking flights to London's Heathrow from Los Angeles, San Francisco, Washington (Dulles), JFK and 
Newark. To Gatwick from Boston, Miami, Orlando and Milwaukee (via Boston on Midwest Express). And to Manchester from Orlando. 
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Want to know about 
the future of money? 
Talk to Walter Wriston. 


Wriston was there at the creation of 
the modern wired economy, when money 
began turning itself into bits and bytes and 
started flowing around the world through satellite 
transponders and fiber-optic cables. 

Wriston bet the bank on technology during his 
17-year reign as chair and CEO of Citicorp/Citibank. 
Under Wriston, Citibank set out in the 1970s to 
“wire” its customers into automated, online, check- 
less, international users of “financial supermarkets” 
based on CATs and ATMs. This “thin branch” of 
customers wired into a global network would be 
the engine of Citibank’s financial growth. 

By the time Wriston retired in 1984 - turning the 
bank over to John Reed, the wunderkind who had 
implemented much of Wriston’s technological vision 
- Citibank was America's largest bank, and its 
investment in computer hardware and software was 
approaching US$1.75 billion. 

Wriston, who has served on the boards of several 
dozen companies ranging in size from Silicon Valley 
start-ups to General Electric, is the author of two 
books on money (Risk & Other Four-Letter Words, 
1986, and The Twilight of Sovereignty: How the Infor- 
mation Revolution Is Transforming Our World, 1992). 
The basis for wealth, he says, has evolved from land 
to labor to information. "Information about money 
has become almost as important as money itself," 
he said — a famous remark now inscribed in the 
lobby of New York's Library of Science, Industry, and 
Business. 

Wriston is the subject of a 1,000-page biography 
called Wriston: Walter Wriston, Citibank, and the 
Rise and Fall of American Financial Supremacy (1995), 
which regards him as the kingpin of modern Ameri- 
can finance. “I’m too busy to read it," says the 
77-year-old banker. "That's the past. I'm interested 
in the future." 
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Wired: What is the future of money? 

Wriston: The revolution that's waiting in the woods is 
smartcards. They issued 500,000 during the Olympics 
in Atlanta. It was the first mass use of smartcards in 
America. 

Explain smartcards. 

One kind is an electronic purse. It's basically a travel- 
er's check that makes exact change. You give 7-Eleven 
50 bucks, and they give you a card that goes in vending 
machines. When the card is debited down to zero, you 
throw it away. 

The second kind of smartcard is rechargeable. A third 
kind involves identification. It holds a computer chip 
with your DNA signature or a digital picture. 

This technology is on the verge of exploding, and 
when it does, people will think of smartcards as money 
in the same way they now think of traveler's checks 
as money. 

Can anyone issue smartcards? 

The United States had no central bank until 1915, so 
every bank issued its own dollar bills. In the early days 
these bills were different colors and sizes, and some of 
them weren't worth the paper they were printed on. 
The same thing is happening with smartcards. 7-Eleven 
is issuing smartcards. 

Why switch from greenbacks to smartcards? 

The idea of carrying a card with both built-in identi- 
fication and money has a certain charm, as opposed to 
carrying a bunch of cash that can get lost or stolen. The 
card is secure, because it won't work unless you know 
the personal ID numbers. In France, they introduced 
smartcards by fiat: they just announced one day that 
you had to use smartcards for all automatic teller 
machines. Smartcards are very big in Germany, and in 
1995, 400 million smartcards were shipped to Asia. You 
can't make a phone call in Japan without one. Maybe 
Pm wrong, but I think money is about to remake itself. 
How does new money compare with old money? 

Yap islanders kept huge stones in their front yards. The 
size of your stone indicated how rich you were. Nobody 
could move these stones, but nobody cared, because 
they knew you had the money “in the bank.” We've used 
wampum, beads, silver, and gold, and now we use 
paper and call it money. The next transition will be 

to smartcards. 

What does the government think of smartcards? 

The first thing the government will want to do is regu- 
late them: “If it’s new it must be bad.” For the moment, 
smartcards exist outside financial regulations. What 
effect will this have on the velocity of money? The 
quantity of money? What if 7-Eleven, instead of taking 
your cash, puts it on the cuff and extends credit? 
Nobody knows. 

What is the velocity of money? 

The number of times a dollar bill turns over in the 
course of a year. 


1212] 


Is it a constant, or does it increase over time? 

The money supply turns over on average about three 
times a year. When economists fail to predict the future, 
it’s not because they don’t know how much money has 
been created by the Federal Reserve Board and released 
through the banks. It’s because they don’t know what 
people are doing with it. When people feel threatened, 
they put their money in the bank and the velocity goes 
down. When they feel good about life, they buy everyone 
a beer and the velocity goes up. 

How about the velocity of money in international 
finance? 

The velocity of this kind of money is increasing. The 
churn in the international markets is enormous. When 

I first entered the banking business, the entire foreign 
exchange market in New York was $50 million a day. 
Now it’s $1 trillion a day. 

You’re credited with inventing the idea of the financial 
supermarket. What's the future of one-stop shopping for 
all your banking, insurance, and investment needs? 

The real issue is who is going to run these financial 
supermarkets. Will it be something called a bank? Or 
will it be General Electric, Merrill Lynch, or Fannie 
Mae? АП I can tell you is that the banking business used 
to have about 70 percent of the financial assets of the 
world. Now we have about 30 percent. Do you know 

any industry that went from 70 down to 30 percent of 
market share and survived? 

But the market you're sharing is bigger. 

It's still an unanswered question if America's heavily 
regulated banks can compete against huge corporations 
with massive cash flows. All I’m saying is that the share 
of financial assets administrated by banks is shrinking 
every day, while the share administrated by the General 
Electrics of this world is growing. Small-town bankers 
worried for years that Citibank would steal their busi- 
ness. But in the end, it was stolen by Merrill Lynch. 
How did Merrill Lynch steal their business? 

Don Regan, when he was running Merrill Lynch, 
changed the world, which doesn't happen very often. He 
invented the cash management account. The CMA con- 
solidated checking, savings, investments, and borrowing 
all in one account, which is invested in a money market 
fund. The last time I looked, Merrill Lynch's assets under 
management were four times the size of the largest bank 
in the world. While everyone in the government was 
worrying about bank monopolies, these guys were eating 
our lunch. If we hadn't come up with something similar, 
the banks would have been dead. 

Besides smartcards, what other changes are in store 

for money? 

There's a lot of talk these days about electronic money. 


Thomas A. Bass (tab@hamilton.edu) is the author of The 
Eudaemonic Pie. His latest book, Vietnamerica: The War 
Comes Home, is published by Soho Press. 
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One strategy for making it work involves securing elec- 
tronic cash with government bonds held in depository. 
This is a back-to-the-future idea that reminds me of 
what the United States government did in 1865. It 
passed the National Bank Act, which said that all dollar 
bills had to be backed 90 percent by government bonds. 
The banks had to buy the bonds to issue the dollars 
that financed the Civil War. It was very clever. This 
could happen again with ecash issued by 7-Eleven or 
DigiCash. 

What is Citibank doing with ecash? 

Colin Crook of Citibank has designed a whole parallel 
system of money, which goes out on a proprietary 
company network. It has both token cash and real cash. 


He has applied for dozens of patents, many of which 
have been granted, and it could well become a standard. 
But it remains to be seen whether people will believe 
this is real cash. 

What do you do with token cash? 

You pay your bills. The bottleneck for all these systems is 
the security of the network. There are too many 16-year- 
olds with gold chains around their necks who are break- 
ing this stuff. RSA and Pretty Good Privacy claim to 

have it covered. But I’m from Missouri when it comes 

to thinking about security on the Net. You can tackle the 
problem by hardware (proprietary systems firewalled 
from the Net) or by software, but this stuff is moving so 
fast you'd be a fool to say which one is going to win. 

If you were still running the bank, you'd have to put your 
money somewhere.... 

In the real world, over time, proprietary systems won't 
work. *Open" has become the pretty girl at the party. 
Nobody quite knows what open means, but the world is 
demanding that systems talk to each other. 200 > 
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Can America's 
heavily regu- 
lated banks 
compete 
against huge 
corporations 
with massive 
cash flows? 


Wriston 
thinks not. 


The most vicious battle on the Net today is a secret war between techies. 


At stake is nothing less than 
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It was a frequent observation among the laptop-toting 25- 
year-olds who crowded into the UC San Diego auditorium on 
an overcast morning last February that if a bomb were to go 
off right then, the entire Internet would collapse. It was the 
kind of braggadocio you hear among any large gathering of 
engineers, but, in this case, it was probably true. 

The 250 engineers who filled the dark, wood-paneled audito- 
rium during the two-day meeting of NANOG, the North Ameri- 
can Network Operators’ Group, were from America’s largest 
Internet service providers - companies like UUNet, Netcom, 
and Sprint – and they possessed the self-confidence that 
comes from operating millions of dollars of bleeding-edge 
technology that the world increasingly depends on. They were 
the builders of a new age, and although lacking the brawn and 
defined cheekbones of the engineers in Soviet propaganda 
posters, they emanated the same heroic attitude of advancing 
civilization through Herculean struggles. 

The first technical presentation that morning was by Warren 
Williams, a genial, chubby guy in charge of the Pacific 
Bell network access point, or NAP. NAPs are 
a lot like freeway cloverleaves - they 
allow traffic to flow between 


the independent networks that make up the Internet. Williams's big 
news was that PacBell was about to upgrade its NAP with higher- 
speed equipment that uses ATM - or asynchronous transfer mode — 
technology. By taking advantage of ATM, he explained, networks 
will soon be able to exchange traffic at speeds of up to 660 Mbps, 
instead of the current maximum of 45 Mbps. While most of the audi- 
ence listened with a fair amount of interest, laughter kept erupting 
from a small cluster behind me. 

That dissident cluster, | learned from the 
person sitting next to me, included 
some of the most important engi- 
neers in the room: people like 
John Curran, the chief technical 
officer for BBNPlanet; Yakov 
Rekhter, a lead engineer at Cis- 
co; and Sean Doran, the lead 
engineer for Sprint’s Internet 
services. These people, the 
engineer next to me 
said, believe ATM is a 
flawed technology, one 
that causes more prob- 
lems than it solves. 
They see PacBell’s in- 
terest in it as further 
proof that the RBOCs 
are doomed to be in- 
competent bumblers 
whenever they move 
away from. their be- 
loved voice networks. 

Listening to my 
neighbor, | felt as if 
a curtain had been 
stripped away, expos- 
ing a hidden side of 
the industry - and re- 
vealing that much of 
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what | thought | knew 
about ATM was wrong. 

For years, the con- 
ventional wisdom has 
been that ATM will be 
the savior of the Internet — ending 
bandwidth scarcity and bringing 
about a new era of network reliabi- 
lity. As a computer science grad stu- 
dent, | had been taught that ATM 
was an elegant solution for the 21st 
century. The technology is routinely 
described by the computer trade 
press as revolutionary and inevitable. 


It has the backing of everyone from HEADS 
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AT&T to Microsoft to Sun. i Жун 
Yet, | now discovered, some of On ite I3 fe (ont пет 
the world’s smartest and most 
powerful Internet engineers find the technology laughable. 
This discrepancy, it turns out, is not just a minor anomaly or the 
result of a few opinionated extremists. It is a critical battle in a war 
between two fundamentally opposed groups of engineers. This war 
has been largely invisible to even the most tuned-in netizen and 
has remained completely hidden to the world’s telecommunications 
customers. Yet both groups will be immensely affected by its even- 
tual outcome. Like most wars, it has ancient origins, blurred by the 
mists of time, which go back, say, three decades. And like most 
wars, it is being fought over differences that might appear 
terribly minor. 
It is a war between the Bellheads and the Netheads. In broad 
strokes, Bellheads are the original telephone people. They are 
the engineers and managers who grew up under the watchful 
eye of Ma Bell and who continue to abide by Bell System prac- 


tices out of respect for Her legacy. They believe in solving problems 
with dependable hardware techniques and in rigorous quality con- 
trol - ideals that form the basis of our robust phone system and that 
are incorporated in the ATM protocol. 

Opposed to the Bellheads are the Netheads, the young Turks who 
connected the world's computers to form the Internet. These engi- 
neers see the telecom industry as one more relic that will be over- 
turned by the march of digital computing. The Netheads believe in 
intelligent software rather than brute-force hardware, in flexible and 
adaptive routing instead of fixed traffic control. It is these ideals, 
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Derrick de Kerckhove, the man who occupies the same Swivel! chang | ГА 


as mass media’s philosopher king, rumin tes on how th TET 
is creating a newly tribalized society. By Kevii Kelly $ n s 
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Wired: Will the Web become another medium that con- 
trols us, or do we control the Web? 

De Kerckhove: Things like the alphabet and television 
were once invisible, and their effects on how we saw 
the world were invisible. The only person who pointed 
out TV was McLuhan. Nobody else “saw” it at all. 
Because media were invisible, they were very power- 
ful. But now that everybody is aware that none of these 
media are invisible anymore, it’s impossible for the 
technology to impose its laws without resistance from 
a social body. 

What does the Web mean to us in the larger sense? 
The Web is a new guise of language. In a tribal world, 
the cosmos has a presence. It’s alive. The tribe shares 
in this huge organic reality. The moment people began 
to control language by the alphabet, they internalized 
control and emptied the cosmos from its numinous 
presence. It became a dumb environment that you 
could only observe and transpose by writing down. 
Later, when radio, telegraph, telephone, and television 
came in, they “retribalized” everything by being exter- 
nalized, by filling up the cosmos again - an idea 
McLuhan illuminated very well. Radio created the big 
restructuring of identities in Germany, France, England, 
Italy. In the radio world, the agenda of control, of 
language, is of a single person’s agenda: a big man, a 
dictator, a Hitler, a Mussolini, a Khomeini. Whereas, 
the agenda of the Web is that of a tribal chieftain: the 
language is shared, not imposed. 

So you would hypothesize that a dictator will never 
arise on the Web? 

Never! Impossible! The reason is that the Web is both 
collective and individual at once. It’s the only medium 
we’ve ever known where language appears orally and 
written at the same time. It’s oral because it’s always 
contextualized, in just-in-time communities, reorga- 
nizing themselves according to need, function, circum- 
stance, which is the mark of orality. Yet everything 
you say or write on the Net, on the Web, is posted and 
archived. 

But so much of the Web is purely visual, too. 
Text-based MUDs are basically real-time collective 
books. The user has to provide the images. But in VR 
communities like Worlds Inc., the images are provided 
to all the people who are there at the same time. The 
screen is the collective shared image. The content 

of that screen is a collaboration of zillions of synaptic 
connections. That’s what the Web is for me. It’s so 
close to a mind. 

While the Web is retribalizing, what happens to the 
broadcast media? Does it just - poof - disappear? 
Gradually, yes. Its importance will diminish. Ever since 
we've had the TV remote control unit, we've controlled 


Kevin Kelly (kk@well.com) is executive editor of 
Wired. 
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the screen to a certain extent and shown our desire 

to participate in the production of its content. In a 
networked society, the real power shift is from the pro- 
ducer to the consumer, and there is a redistribution 
of controls and power. On the Web, Karl Marx’s dream 
has been realized: the tools and the means of produc- 
tion are in the hands of workers. 

It may surprise you, but І don't believe that broadcast 
is going to go away in the world of the Web. 

No, it’s not going to go away. While McLuhan was 
accused of saying “here is the end of the book,” he also 
said there will be more books than ever. In fact there 
are more books than ever. But the where-it’s-at is not 
in the book world anymore, and the where-it'll-be-at 
will not be in the big, centralized, vertically integrated 


corporation. Broadcasters will con- 
tinue being. You can't destroy such a 
powerful base. 

What will be the role of broadcast 
in a Webby world? 

We need public references. We need 
collective icons that we all more or 
less agree on. Bill Moyers called this 
the public mind. Camille Paglia says 
we wallpaper our minds with TV 
reruns because we need some com- 
mon references, a collective memory, 
so we should embrace them instead 
of trying to dump on them. She is 
absolutely right. We can still keep 
that collective mind, but we are also 
moving from this big mass-culture 
approach to a fast-speed culture, and 
to the depth culture of the Web. For 
me the Web is very deep. 

So you don't buy the arguments of 
book snobs like Sven Birkerts who 
claim that we are losing the depth 
of self - the introspective world of 
readers - that the book cultivated? 
It's a great argument, but wrong. As 


The guy who sits in the swivel chair 
within the small brick cottage 
where Marshall McLuhan once held 
forth is Derrick de Kerckhove. The 
Canadian humanities scholar runs 
The McLuhan Program in Culture 
and Technology at the University of 
Toronto's St. Michael's College, the 
Catholic school where McLuhan 
taught and virtually invented media 
analysis. Like McLuhan, there is a 
decidedly literary and philosophical 
flavor to much of de Kerckhove's 
work. He lectures in French, has 
written a book on the influence of 
the alphabet, and oversees a small 
group of researchers who are trying 
to automatically categorize knowl- 
edge. De Kerckhove's beat is the 
philosophy of emerging media. 
When media pundits want to know 
how McLuhan would interpret the 
societal consequences of the World 
Wide Web, they call de Kerckhove. 


you eliminate your body on the Web, you recuperate it 
in your physical location. Sometimes you have a body, 
sometimes you don't. If you don't have a body, you're 
not there. If you have a body, you are so there that 
your relationship with the world is what I call proprio- 
ceptive. It's tactile. It’s not visual as it was during the 
Renaissance. In the Renaissance, what was your 
identity? It was the outer limit of skin, a head that 
processed information, a dumb universe shown as a 
spectacle. Identity became a point of view. Today, iden- 
tity is a point of being. We add the new possibilities 

of mixed identities, collective identities, just-in-time 
identities, fabricated identities. There's great flexibility, 
but the core business of self remains, just extended all 
over the planet by electronic extensions. m m m 
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ENHANCED JEWELRY Our desires for body adornment and 
intimate communication meet in enhanced jewelry. Ear- 
ins are small cordless earphones that discreetly receive 
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messages. They can also 
provide simultaneous 
language translations. 
Made from flexible mem- 
ory material, they adapt 
to the shape of our ears. 


www.wired.com/ 4.10/philips/ 


proto-gizmos 


* Artifact projections from 2005. 
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DISPLAY GLASSES Infor- 
mation projects itself 
onto display glasses to 
remind us of scheduling 


or navigating information. Messages displayed can be 
1 1] controlled from a watchlike wrist interface. 


Electronics are shrunk 
to thread size and then 4 
woven into our clothes. Washable garments use solar energy to power radios or 


stored music, or even - like T-shirts with ads on them - stored messages. This wear- 
able multimedia can also display lights or colors that you can program. 


TABLE SCREENS Tables in bars and restaurants act as screens, 

displaying games customers can play while waiting, and 

providing video- and music-on-demand. These screens also 
show menus and allow 
users a point-and-pick 
way to pay for drinks, 
food, or an after-dinner 
show - it becomes an ATM 
and Ticketmaster. And, 
of course, it can show ads , 
while you eat. 


MAGIC PENS Some wands 
work as pens. Users can 
draw or write with these 
“intelligent input devices” 
just as they would with 
ordinary analog pens. 
But the magic pen lines 
are recorded digitally in Wi 
the pen (and on paper), so the image can be stored, trans- 
mitted, or manipulated later. The simplicity of the stick 
metaphor permits the pens to be highly personalized. 


HEARTS AND WANDS The walls of any room become a multimedia display. To control 
the wall, users manipulate hearts and wands. A heart is a roundish touch-screen inter- 
face that responds to a user's touch, perhaps even to an individual's unique gestures. 
It commands multimedia 

as well as household 

functions, such as lights 

and climate. The heart 

also serves as a bowl for 

holding wands - personal 

devices that respond to 

speech commands. 


touch for 


clip-on device 
visual and audio messages. 


powered by solar. 


unpredictable ' a paper and 
electronic pets. network link. 

When Philips, the giant elec- vation (CDs) and some terrific devise some cool gadget-that- filmmakers, ergonomists, and 
tronics company, wondered flops (CD-i). If the company ought-to-be, Philips employed futurists to develop an abstract 
what it should be manufac- learned anything, it was that an elaborate scenario process framework of cultural and 
turing nine years hence, it social trends and cultural pref- to make a more integrated technological trends. The team 
used a new method to come erences are as important to view of the future. probed such intangibles as 
up with a matrix of proto- inventions as technological The company assembled our shifting sense of time, 
gizmos and foretypes. advances. This time, rather a heady team of sociologists, multiple identities on the Web, 

In the past, Philips has had than have its engineering graphic designers, cultural nature awareness, and brows- 
some global successes in inno- department occasionally anthropologists, engineers, ing patterns. From this profile, 


flexible screen multi- \ displays 
tasking assistant. directions. 


a multitasking 
assistant for information rituals. 
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public access to public video- compiles sensing imple- 
information networks. phone booth. video and audio clips onto card. ments connected to network. 


text-to-voice or 
voice-to-text translator. 


store 
video and sound memories. 


match interests 
of wearers at a party. 


together with a sense of tech- 
nical options, Philips came up 
with more than 300 scenarios, 
or short stories, about future 
products and services. From 


ips active objects and sorts, rechargeable 
those 300, Philips compressed interactive table screen. compacts, and removes odors. audio-visual screens. 


the possibilities to 60 clearly 
defined but interlocking con- 
cepts, which it crafted into a 
set of actual models. 

The company took these 
models, immersed them in 
real environments, and made 
a video "commercial" about 
each, including how the proto- 
gizmos interacted with each 
other. The result is an impres- 
sively detailed world, unified 
by believable social dynamics 
and feasible engineering. 
A number of the concepts 
are singularly novel - emo- 
tion containers and ludic 
robots, for instance - yet 
entirely plausible. More 
on this project at www 
-philips.com/design 
/vof/. - Kevin Kelly 


Kevin Kelly (kk@well 
.com) is executive editor 
of Wired. 
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Giulietta 


In choosing ready-made objects, 
French artist Bertrand Lavier situ- 
ates his work between normality 
and tragic beauty. In Giulietta 
(shown here), he brings together 
the familiar form of a painstakingly 
polished sports car with that of a 
mangled wreck to create an object 
that is decidedly unfamiliar. “1% is 

a very known form,” says Lavier, 
“but the moment you first see it, 
you question what it is.” 

- Anne Speedie 


Anne Speedie is editorial admin- 
istrative assistant at Wired. 
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Consider the tomato. 
Lord knows, David Slaughter has. 
Tomatoes, weeds, dirt clods. This 
is the man’s life — seriously. Profes- 
sor Slaughter and his comrades 
are plotting a little revo in the 
barn. Over the last few years, they 
have begun to hammer together 
the power of satellites and silicon, 
laser beams and machine vision, 
and they are bringing these tools 
to work in the big old industry 
formerly known as farming. 


Of course, they don’t neces- 
sarily call it farming anymore. 
How about "bioproduction"? 

Sound boring? It is true that 
| sat, pen and paper in hand, while 
an earnest engineer here at the 
University of California at Davis 
leaned back in his chair, got that 
dreamy look on his face, and 
whispered, “What I'd really like to 
develop is a good mold sensor.” 

Well, who wouldn't? 

Maybe the Artificial Vagina will 
get your attention. How about 
a Bug Accelerator that blasts 
magnetized, predatory lacewing 
larvae out of a charged nozzle 
gun? An expert software system 
for Manure Management? The 
Robotic Teat-Cup Attacher? 

Imagine amber fields of grain 
filled with robo-tractors, oper- 
ating without a driver, not a 
bibbed overall in site, guided 
by geostationary satellites and 
machine eyes, searching for ... 
alien aphid infestations. Atten- 
tion undergrads: this field is ripe. 
Because at present, a lot of this 
stuff doesn't work. 

But it will. 


me O 


The inventors who = 
are bringing these emerging 
technologies to the farm num- 
ber in the thousands at dozens 
of the world’s premier agricul- 
ture schools and research shops. 
Indeed, the last gathering of 
farming's digital tribe drew 600 
participants at the University of 
Minnesota, where they do damn 
good work. With wheat. But life 
is too short to focus on grain 
alone. The curious pilgrim seeking 
one institution through which 
to view the future of farming 
in all its cornucopian splendor 
could do no better than visit the 
University of California at Davis, 
the sun-baked sprawling state 
school where digital farming 
got its start in the clunky 1960s. 
For not only are the researchers 
at Davis some of the biggest 
brand names in the business, 
but their "problems" are so damn 
interesting. Sure, they've got 
wheat. But more deliciously dif- 
ficult, they've got all the nuts, 
fruits, and vegetables appro- 
priate to the California setting. 
Kiwi, oranges, almonds, grapes, 
peaches, tomatoes. Stuff that 
grows on vines, trees, in rows. 
They've got environmental con- 
straints. Water shortages. And an 
enormous amount of money. 
And they've got David Slaughter. 


Don't fret, farmers. The computer that'll be installed in your bits these grad students bolted onto a research model. On the 
next John Deere will be a lot tinier than the hefty bucket of right stands their professor, Shrinivasa Upadhyaya. 
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Above: Professor David Slaughter, left, with the fearsome Inset: The Destroyer’s mouth, which spits an herbicidal death- 
Digital Weed Destroyer, and grad student Won Suk Lee. stream guided to its target with machine-vision precision. 


p. 


The calendar says it's estrus time, but is she really in the 
moo-d? Biosensors attached to milking machines might 


Slaughter and his busy 
graduate student, Won Suk Lee, 
are down in the laboratory in 
the bowels of Bainer Hall, work- 
ing on their latest version of the 
Digital Weed Destroyer. Think of 
a wagon, the size of a kid's go- 
cart, that will be pulled behind a 
tractor – at least for now (later it 
might cruise along, steered by 
satellites or laser guidance sys- 
tems). Mounted aboard the wag- 
on are two rather ordinary video- 
cameras, the kind they use at the 
mall for shoplifter surveillance 
and to provide changing-room 
soft porn for security guards. 
The forward camcorder steers 
the wagon. It takes 30 images 
a second. A frame-grabber picks 
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Here’s Professor Ken Giles, but who needs him in the field? The GPS expert 
is working with satellite systems to enable computer-tractors to make 
decisions on the spot: a little fertilizer here, some insecticide there.... 


a picture and transmits it to the 
computer, which analyzes the 
pattern (looking for baby tomato 
plants, known in technical jargon 
as “green blobs”), runs the math- 
ematical algorithms to find a 


have the answer. Center, left to right: Professor Michael 
Delwiche, A. Holstein, graduate student Rod Claycomb. 


Now the cool part: The second 
camera is not staring ahead, but 
is looking down below at the 
row of tomatoes and the weeds 
growing among them out of 
reach of the disks and blades. 


tion, shape. One stroke of the 
hoe and the weed is gone.” 
The pattern recognition of 
the video-computer system is 
not so accurate. When a tomato 
is young, it possesses just two 


It doesnt hurt to be honest about it. The farmers and 
the researchers want to replace men with machines. 


centerline, and so navigates the 
row, trundling along a path only 
inches wide as disks and blades 
chew the soil, whacking weeds 
that grow along the sides. 
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The images flash to the comput- 
er, which has been loaded with 
pattern recognition software 
and is frantically trying to figure 
out what is the Red Gold of the 
Sacramento Valley and what is 
not.“ This is the tricky part," 
Slaughter says. 

At present, the typical large- 
scale tomato farmer must hire 
a crew of 40 men and women - 
mostly migrant workers from 
Mexico, and we will get into the 
social implications of this stuff 
later - to stalk the blazing hot 
fields with hoes to dispatch the 
weeds in the rows."With a 
human, he knows immediately 
this is a weed, this is a tomato." 
A field hand from a small village 
in Mexico constitutes the best 
microprocessor on the market. 


` "Totally smart," Slaughter says. 


"Processing color, texture, loca- 


William Booth, is the Southeast 


bureau chief for The Washington 
Post. He can be reached at boothb 
@ washpost.com. 


delicate, very hopeful seed 
leaves, bristling with little plant 
pubic hairs. But they do not 
always open in the same way 
on the same day. The weeds are 
essentially look-alike tomatoes. 
Slaughter needs his computer to 
immediately recognize "tomato" 
and give the all-clear that every 
“nontomato’ in its path be termi- 
nated with extreme prejudice. 

At the rear of the wagon is an 
array of nozzles, loaded with herb- 
icide. When a weed is spotted, 
the computer gives the order: 
Death from above. And a precise 
squirt of liquid death is issued 
on just the weed. As Slaughter 
puts it:"Why spray dirt?" 

At this point, Slaughter gets 
that dreamy look, too."Of course, 
it doesn't have to be a chemical," 
he admits. The boys in the white 
coats are spinning other extermi- 
nation scenarios. From the wag- 
on's platform, the weeds could 


be zapped by a laser or electro- 
cuted with an electron beam or 
blasted with a heat pulse from 
a high-powered magnifying 
glass that clicks on and off, pow- 
ered by the sun, controlled by 

a shutter that winks open and 
shut. A personal favorite: they 
could also be decapitated with 
the Magic Switchblade, a robotic 
scalpel dancing around, slicing 
and dicing across a digitized 
grid."There could be a piece 

of machinery that might be 
cheaper to use than chemicals," 
Slaughter suspects. 

But then again, maybe not. 
The Digital Weed Destroyer 
right now is only about 60 per- 

cent accurate. The problem is 
recognition. | am thinking, 
Whew, that is a stumper. How 
many PhD students is Slaughter 
gonna burn out on this one? 
Then the professor turns and 
points at a tiny tomato seedling, 
sitting in its black plastic cup, 
alone on the lab counter. 

The only difference: this plant 
is purple. 

Seems Professor John Yoder 
and the gene splicers across 
campus have developed a new 


strain. The implication is obvious: 


acres of purple tomato plants 
basking in the sun, as the Digital 
Weed Destroyer makes a much 
easier decision. 

Kill anything green. 


They are calling their 
movement "smart farming." 
Under its rubric is a long list 

of emerging technologies, some 
inexorably destined for the 
rubbish heap, some already 
online - including aquaculture, 
hydroponics, and, of course, 
chromosomal manipulation, 
which leads to the infamous 
“Flavr-Savr” DNA-spliced tomato 
and inevitably to a whole pro- 
duce section filled with the 
genetic bastards. 

On the digitized side, the hot- 
test concept currently is “preci- 
sion farming” or “farming by 
the foot,” driven by the idea that 
if machines and computers can 
help a farmer apply just the 
exact amount of disincentive 
and encouragement, exactly 
where it is needed, it will not 
only save billions of dollars and 
jack up profits, but give the 
farmland and the surrounding 
streams and forests a much 
needed respite from the relent- 
less dousing of nasty and waste- 
ful fertilizers, herbicides, and 
pesticides. 

This is not a trivial matter, or 
one of concern only to farmers. 
There are already fields and 
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groundwater so poisoned by 
nitrate fertilizers in places like 
California's San Joaquin Valley 
that environmental activists 
have begun to use words like 
“moratorium.” 

If one likes to think of tech- 
nologies as waves, smart farm- 
ing is the third in agriculture — 
the first being the invention of 
farming somewhere in the Near 
East, when humans stopped 
hunting and gathering and 
started poking pointy sticks in 
the ground and planting seeds, 
which led to related phenomena 
like building cities and creating 
political and mercantile cultures, 
to say nothing of spinoffs like 
pyramids, subsidized art, slavery, 
and large-scale war. 

The second wave was the 
move from beasts of burden and 


human labor to steam- and then 
gasoline-powered machines, the 
great Mechanization of Agricul- 
ture, supercharged by the Green 
Revolution of cross-bred crops. 

This was the wave that 
sparked, among many other 
things, the mass migrations in 
post-World War Il America of 
blacks from the rural South to 
urban North, the hollowing out 
of small towns across the Great 
Plains, the disintegration of 
a social structure to the point 
where lonely males who inherit 
the family spread now advertise 
in the city papers to turn up a 
potential wife. 

Meantime, though, food has 
become so plentiful that gov- 
ernments in the Western world 
still pay their farmers not to 
plant, and famine has became 
more a political problem than 
a natural one. 

The march toward third wave 
precision has the feeling of 
inevitability about it.In a natural 


Tony Turkovich, an actual farmer, beta tests new gizmos for the 
researchers at Davis. His photo collection chronicles the technological 
evolution from mules to steam and gas to laptop computers. 


world of tremendous variability, farmers are 
the ultimate control freaks. However much 
they want their fields to hum like factories, 
they are still plagued by the immensely 
complex realities of soil and rain and bugs. 
Yet in a competitive, post-NAFTA market- 
place, these bioproducers make their money 
by the slimmest of margins. A few pennies 
more for each pound of almonds or bucket 
of milk is the difference between sending 
the kids to college or converting the old 
homestead into exurban housing develop- 
ments with names like Green Acres. 

“Farmers might not all be environmental- 
ists," Slaughter says."But they are all busi- 
nesspeople." 

Darwinian indeed. 


You've got to respect a university 
that has a real dairy farm smack in the mid- 
dle of campus. At four in the morning, the 
stars wink in the heavens and the air outside 
is cool and sweet, as Rod Claycomb, one of 
Professor Michael Delwiche's PhD students, 
directs me inside the Dairy Center and intro- 


a real bull in their lives (male dairy calves are 
called "veal scallopini"). 

Instead, cows are artificially inseminated 
by a manager or veterinarian whose job it is 
to put on a giant rubber glove that reaches 
to the elbow, fortify themselves with pleas- 
ant thoughts, and then ram a fist up the 
cow's posterior. Talk about a digital revolu- 
tion. Once waaaay up there, the vet holds 
her cervix through the colon wall, keeps it 
steady, and inserts through ever more pri- 
vate bodily portals a pipette filled with 
USS5 worth of bull semen. How they get 
the sperm at the stud farms is where the 
Artificial Vagina comes in – it's an inflatable 
whoopie cushion filled with warm water 
and lathered with bovine KY jelly and a 
glass test tube hanging off one end. 

But enough about him. What about her? 

If all goes well, the cow is impregnated. 
But it does not always go well. Months can 
go by. And a $1,500 dairy cow that does not 
get pregnant when the farmer wants her 
to is soon converted into $400 worth of 
Hamburger Happy Meals. 


Imagine amber fields of grain filled with 
robo-tractors, not a bibbed overall in sight. 


duces me to Elsie and her 79 sisters as they 
eagerly queue for their predawn turn at the 
automated teat suckers. 

As much as dairy farmers might like to 
think of their cows as mere milk machines, 
they remain stubbornly biological, therefore 
fickle and hard to predict. Іп a perfect world, 
a dairy cow would always be nursing and 
producing an Old Faithful of milk. After she 
gives birth, a dairy cow's milk peaks some- 
where around 125 days postpartum and 
then declines. 

"The farmer wants to keep her pregnant 
all the time," Claycomb explains, himself 
the son of a Pennsylvania dairy equipment 
dealer."But the failure to catch estrus is the 
Number One problem in the dairy industry." 

A cow operates on an approximate 21-day 
cycle, as opposed to 28 days for someone 
like my lovely wife. Twenty-four hours before 
a cow ovulates (the exact date and time 
is impossible to predict), her reproductive 
window quickly opens and then shuts down 
in a flash. Around the time of ovulation, a 
cow will “stand” to be mounted by a bull. 

Of course, most dairy cows have never seen 
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The trick is knowing exactly when Elsie 
is in estrus. This is where "smart farming" 
comes in. Currently, a dairy farm might hire 
a bunch of minimum-wage "cow watchers" 
who stand around just to see if Elsie is in 
the mood. To oversimplify what | am sure is 
an art form, they scan for any sign that the 
female will be mounted. Females mount 
other females in the dairy industry. Don't 
ask why. It is none of our business. 

This "cow watching" is faulty and expen- 
sive. Some farmers have begun to outfit 
their cows with pressure sensors that record 
any attempts to be mounted.This does not 
work with great accuracy, either. 

And so we come back to Claycomb and 
Delwiche. They are developing a biosensor, 
one of the hot technologies in smart farm- 
ing, which samples milk as it is being sucked 
still steamy-warm from the cow and, within 
10 minutes, generates readings of the hor- 
mone progesterone. 

"It's sort of like a home pregnancy test for 
cows," Claycomb says, fiddling with this 
Rube Goldberg apparatus filled with tubes, 
milk, microliter sample wells, diodes, 215 » 
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Manimals 


Daniel Lee understands that 
humanity is still wedded to 
its feral past. In Manimals, 
the artist has merged human 
and animal into 12 powerful 
portraits that resemble the 
beasts of the Chinese zodiac. 
Using Photoshop, he has 
morphed his models’ faces 
into the rooster, the snake, 
the tiger, and the ox (right). 

Both a painter and a pho- 
tographer, Lee reminds us 
that “inside, we all still have 
animal kinds of behaviors.” 
- Mandy Erickson 


Mandy Erickson is senior copy 
editor at Wired. 5 
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Additional research by James Daly, 
Michael Learmonth, Marissa Raderman, 


Erica Ackerberg, and Jennifer Butler. 5 


The Tramiels 


Ed Rotberg 
creates Battlezone, 
a first-person tank 
game, using vector 
graphics pioneered 
by Delman. 


Gordon 
founds Telelearning, 
an electronic univer- 
sity network. 


held с 


Jaron Lanier 
works as a technical 
consultant to Atari. 


John 
Mathieson, Martin 
Brennan, and Ben 
Cheese found Flare in 
England and begin 
developing Flare One, 
predecessor of the 
Jaguar game system. 


Wozniak 
departs Apple to 
work on creation of 
programmable 
remote control device. 


Wozniak 
launches US Festival, 
multiday rock 'n' roll 
extravaganza. 


Alan K 

Kay leaves Atari former head 

to become an Apple Xerox PARC, 
Fellow. Atari to lead 


HHC, the first hand- 


builds a language 
translator. 


The Tramiels 


Creates the 


omputer. Also 


plane. 


Jobs leaves 
Apple, bringing along 
five senior managers 
to found NeXT. 


ay, 
of 
joins 


research center. 


Lucas creates 
LucasArts, which 
continues the tradi- 
tion of innovative 
PC games begun 
during the Lucasfilm/ 
Atari venture. 


leaves Commodore 


Jack Tramiel 


bring out the Port- ax the 7800 game зуп E and buys belea- 
folio, a palmtop system to focus on coo (later CEO) guered Atari from 
computer. personal computers. : Warner for $240 
million. 
Grubb leaves 
Atari to found Imagic, 
a company that goes 
cross-platform to cre- 
ate cartridges for both 
the Intellivision and 
~~ 2600 platforms. 
William F. X. 
Grubb joins Atari as 
Fisher founds Scott Fisher, VP of marketing. 
and directs the William Bricken, and 
Virtual Environment Brenda Laurel work 
Workstation Project at Atari Research 
Й at NASA Ames; Center developing 
EM Robinett works on early virtual reality 
Ф the project. E 
proj technology. Skip Paul 


joins Atari as 
general counsel. 


Gordon leaves 
Atari after learning of 
Time Warner's plans 
to purchase company. 


Wozniak nearly 
dies in crash of small 


As executive 
vice president of 
Atari, Keith Schaefer 
builds AtariSoft, a 
software-publishing 
section. 


Howard 
Delman creates 
Atari's first vector- 
graphics game, 
Lunar Lander. 


working for Atari 
and, along with 

Wozniak, founds 
Apple Computer; 
their first computer, 
like the Atari 2600, 
uses a TV display. 


Ron Gordon 


Gordon joins Atari to help 
becomes president. set up international 
operations. 
Jobs 
stops Jobs collabo- 


rates with Wozniak 
on the blueprint for 
an easy-to-use home 
computer; offers to 
sell idea to Bushnell, 
who turns it down. 


George Lucas 
signs Lucasfilm up 
with Atari for the 
first film studio/ 
videogame cross- 
pollination. 


Alcorn pro- 
grams Home Pong, 
Atari’s first entry into 
the home-videogame 
market. 


Nolan Bushnell 
founds Atari, two years 
after building the first 

videogame, Computer Space, 
in a makeshift lab 
in his daughter's bedroom. 
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Steve Jobs and 
Steve Wozniak design 
Breakout, the hit Atari 
arcade game. 


972 Al Alcorn 
designs and builds 
Pong. 


972 Bushnell con- 
ceives of Pong, Atari's 
first videogame. 


978 Harry Jenkins 
and Alcorn build a 
prototype of Cosmos, 
a holographic video- 
game, but Atari 
rejects idea. 


976 Bushnell sells Atari to 
Warner for US$28 million; 
he remains CEO and intro- 
duces the 2600 game 
machine. 


founds 


1978 Superstar Atari 
software engineers 
Alan Miller, David 
Crane, Larry Kaplan, 
and Bob Whitehead 
crank out 2600 hits. 


1978 Warren 
Robinett designs 
and secretly hides 
name in the game 
Adventure, subvert- 
ing company’s policy 
| of not crediting pro- 
grammers. 


| 1977 Eugene Jarvis 


and Steve Ritchie 
design Atari pinball 
games. 


978 Dennis Groth 
joins as chief financial 
officer. 


978 Bushnell 


Cheese Pizza Time 
Theater, a restaurant 
chain that quickly 
becomes successful. 


983 Alcorn 


leaves Atari to form 
Cumma, which 
designs electronic 
distribution system 


for videogames. 


979 Bushnell leaves 
Atari. 


Chuck E. 


1978 Miner, Decuir, 


973 Ted Dabney, 
who put in half of the 
original $500 used to 
launch Atari, leaves. 


Bushnell 
creates Catalyst 
Technologies, a high 
tech incubator fund- 
ed by profits from 
Chuck E. Cheese. 


and Mayer develop 979 Miner quits 
the Atari 400 and Atari when the com- 
800, the company’s pany refuses to build 
first personal com- a 68000 machine. 
puters. 
1979 Miller, Crane, 
Kaplan, and ү 
Whitehead leave Atari ; 
and form Activision, 
paving the way for 
independent game [ 
and software firms. 
8 Rob Fulop 
joins Atari, where he 
develops the hit 
2600 cartridge games 
Night Driver and 


Missile Command. 


Bushnell 
launches gamemaker 
Sente, which he 
hopes will rival Atari, 
as a seven-year non- 
competition agree- 
ment ends. 


984 Bushnell sells 
Sente to Bally to raise 
money for failing 
Chuck E. Cheese. 


986 Steve Mayer 
forms Digital F/X, a 
pioneer in desktop 
digital-video editing. 


becomes CEO; 
rolls out the Atari 
400 and 800. 


984 Bushnell spins 
Axlon off from 
Catalyst to sell robot 
toys. 


B6 Bushnell's 
Catalyst is crashing 
and burning - with 
the exception of Etak, 
maker of computer- 
ized maps 


| 88 Bushnell 
contracts to cre 
20 games for t 
Atari 2600. 


| 1983 Miner, Decui 
R. J. Mical, and Dav 
Needle design and 
| develop the first 
timedia computer, 
the Amiga 1000. 


83 Kaplan leaves 
Activision to help 
start Amiga, an early 
personal-computer 


company. ulor 
Demon Attack 
Imagic, which 
becomes the ‹ 
pany's first m 
979 Ray Kassar 


1983 Doug Le 
consults for K 


Noesphere p 
develop a nati 
1982 Jeff Minter language intei 
founds Llamasoft for an encyclo 
in Britain to build 
games for the 
Commodore VIC 20. 983 Marcian "Ted" Hoff 
joins as VP of technology, 
after leading Intel team 
credited with developing 
980 Robinett the microchip. 
co-founds The 


Learning Company, 
an educational-soft- 
ware company, and 
becomes chief 
software engineer. 


986 Turner edits С 


Nick turner : Dobb's Journal, an 
programs the 2600 early magazine for 
cartridge hit Demons- computer hobbyis 
to-Diamonds. and programmers. 

After pinball 

division folds, Jarvis 

joins arcade-game 

maker Williams, and 

they score their first 

hit with Defender. 984 Groth leaves 
position as CFO to 
run Groth Vineyards 


& Winery. 
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Photo credits Opening spread (l-r): Alcorn, Fisher, 
Laurel: Kim Stringfellow; Kaye: Daniela Schmid; Tramiel 
Ed Kashi; Minter: Kim Stringfellow; Tremiels: Doug 
Menuez/Saba; Lanier: Robert Holmgren; Mathieson: 
UPI/Corbis-Bettmann; Alcorn, Grubb: Victoria Rouse; 
Gordon: Ed Kashi; Jobs (at NeXT): Corbis-Bettmann 

Lucas; John McDermott; Bushnell (center): People Weekly, 


1975 Michael Alexander; Bushnell (top): Mark Hanauer 
Activision: Victoria Rouse; Kassar: Ed Kashi/Gamma- 
Liaison; Mayer: Robert Holmgren; Fulop: William 
; Lenat: James Minor; Hoff: George Steinmetz 
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Before it crashed and burned, Atari created a fertile incubator for some of the 
Their ripples continue to change the face of personal computing. 


ATARI = 


sharpest scientists and programmers in the business. 
www.wired.com/ 
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Dancer апа software designer Thecla Schiphorst 
has transformed choreography - and interface design. 2i 


By Evantheia Schibsted 5 


PHOTO: NIELS VAN IPEREN 


Wired: LifeForms has been adopted by animators, 
special effects artists, and videogame designers. But 
doesn't it run counter to the usual notion of creating 
movement - by experimenting on the human body? 
Schiphorst: LifeForms is an idea generator. It lets you 
see even very complex movements as many times as 
you want from different perspectives. It's hard to ask 
a dancer to do a strenuous leap 17 times just to get 
new ideas. LifeForms lets you see movement through 
5-D, Michelin-like figures on a computer screen. 
Merce Cunningham has said LifeForms "is not revolu- 
tionizing dance but expanding it, because you see 
movement in a way that was always there - but wasn't 
visible to the naked eye." Do you agree? 

Merce is clarifying a point, especially to the media, 
which tends to promote what I call the credo of the 
“technologically correct.” One CNN reporter introduced 
a clip on LifeForms by saying, “Finally technology is 
coming to the rescue of choreographers.” I never imag- 
ined technology rescuing choreographers. It's really 
the opposite: the nonlinguistic knowledge inherent in 
physical training is a richly technical world that can 
inform technological development. One reason Life- 
Forms operates so well is that our bodies work so well. 
How can the body inform interface design? 

Our current interface centers on that Cartesian notion 
of the mind-body split, a centuries-old mythology of 
disembodiment that devalues the physical. We're in- 
toxicated with the idea of being disconnected from our 
bodies. In discussions of VR, for example, there's much 
talk about disembodiment and fear of it - even though 
headmounted displays and datagloves are dependent 
on a sophisticated fine-tuning to the body. 

Im interested in embodiment. The only way we can 
actually live in a virtual world is through our bodies. 
Now, dance originates from learning and experiencing 
just how the physical body operates. Understanding 
movement comes not from the abstract, but from work- 
ing physically. Everything I do concerns the embodi- 
ment of our physical language within technology. 
This is especially true, isn't it, with your latest project, 
an installation that depends on participants' physical 
interaction in order to operate? 

It's called Body Maps: Artifacts of Mortality, and expe- 
riencing it is about sensing, the sensual, touch. In 
computer technology we're not engaged physically in 
this way: mouse interaction, for example, is literal and 
simplistic. So for Body Maps, l've covered a table with 
white velvet to create a sensual surface. When you 
stroke the table, it detects the location and the inten- 
sity of your touch. It also detects the proximity of your 
hand an gestures to the table. Embedded beneath 
the table-are two grids, one of force-sensitive resisto 
Evantheid Schibsted is a freelance journalist who lis; 
works, whd dances in the San Francisco Bay area. — 5 
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the other of electromagnetic-field sensors. 

When you caress the table, images of my body - 
immersed beneath the water or caught in flames - are 
projected onto the velvet surface from the ceiling. Also, 
there's an audio score of breathing and water sounds. 
So, for example, when you swish your hand 6 inches 
above the table it may sound as if you're mixing water 
in a pool. These images are archetypal - about the 
body and its relationships to water and the Earth. 
The beauty of the body in motion seems to elicit ten- 
derness from participants. But you've said some peo- 
ple react by getting upset. 

They don't understand the table's rules, which enable 


the piece to operate. But experiencing it is not about 
discovering its operative systems. This piece is not a 


videogame where you win or lose. 
It's about being in connection to it 
through one's body. By letting us 
listen to our physical experience 
of ourselves, this work moves from 
technology to art. 

As you said, LifeForms is based on 
the rich and intelligent way the 
body functions. You can't make the 
program's figures do things that 
are physically impossible, such as 
turn a head completely around or 
bend a leg against the knee's nat- 
ural range of movement. Now 
you're developing a new software 
for motion capture. What does this 
interface offer choreographers 
that LifeForms doesn't? 

LifeForms synthesizes movement 
very intelligently, but synthesis is 
not sampling. When you synthesize, 
you create movement within the 
computer tool rather than from the 
physical world. Motion capture is 
“choreographic sampling.” Choreog- 
raphers can use movement sam- 


When, in her 20s, Thecla Schiphorst 
quit a promising career in software 
design to dance, she hardly aban- 
doned technology for art. She 
moonlighted by teaching computer 
science, then helped conceive a soft- 
ware tool that transformed choreog- 
raphy and was seized upon by dance 
designers the world over. 

Among them was Merce Cunning- 
ham. Using LifeForms since 1989, 
the dance legend has created more 
than a dozen dances - including 
Ocean, staged in the round, compris- 
ing 19 sections and 15 dancers, and 
so complex as to be a choreographic 
near-impossibility."Technology and 
the dance are now mated," says Cun- 
ningham about Schiphorst's work. 

“Dance is far more technical than 
computers can ever be," Schiphorst 
tells Evantheia Schibsted, who caught 
up with the Vancouver-based artist 
in Berkeley, California. 


ples much as composers use sound samples. Choreog- 
raphers are able to record, or capture, their own 
movement directly into the software. Sampling opens 
up the range of applications and complexity available. 
A hand gesture can be mapped to the spine and legs. 
The interface software I’m developing uses Ascen- 
sion Technologies's hardware called Flock of Birds. 
The six half-inch birds are radio transmitter/receiver 
sensors, which means they collect 5-D XYZ coordi- 
nates. You can place them anywhere on your body. 
The software translates your movement from the birds 


into the computer system. The interfa 
the human body model contained wr 


intelligence embedded within the,al 


ce works with 


EOD 
the program, 


Just six birds will capture the entire body mmm 
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FOR A FREE DEMONSTRATION OF OUR 3-D GAMING EXPERIENCE, 
SLAM THIS MAGAZINE INTO YOUR FACE. 


INTRODUCING THE ULTIMATE, 
NO-COMPROMISE, GAMER PC. 


At NEC, our gaming PCs have just taken on 
a whole new dimension. The third, to be exact. 
With two dedicated 3-D graphic accelerators, 
the NEC PowerPlayer™ 


200 MHz Pentium Processor 
sucks you right into the Diamond Monster 3-D 
and ATI 3-D Rage 
action. graphic accelerators 
. 1 32 MB RAM/3.2 Gigabyte HD 
And don't worry, you'll NEC MultiSpin® 6x4 
; " CD-ROM cl n 
be armed with everything -— 


a serious gamer could ask for. A 200 MHz 
Pentium? processor, 6 MB of video memory, and 
a 50-watt Advent surround sound system with 
subwoofer. We've also thrown in a Gravis 
gamepad, Thrustmaster joystick, and Logitech 
3~button Mouseman® mouse. As well as a bunch 
of today's hottest games, all reconfigured to take 
advantage of our unique 3-D technology. You can 
even head out into cyberspace and play in 
ў Шиш real time against anyone 
| * else on the net. 

For more information, 
call 1-800-NEC-INFO. 


Designed for 
toa 


Visit our new web site at http://www.nec.com | 


Pentium and the Intel 


М токон pentium 


rd Bell NEC, Inc. PowerP Inside logo are 
Й 6 Key # 19864 Windows 95 ROC ES SOR 
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wall street’s killer app. 
In business it was the spreadsheet. In publishing 
it was page layout. For the investment community, 


it’s LIST?" (LOMBARD INTERNET SECURITIES TRADING)— 


THE KILLER APP FOR INVESTMENTS. 


LIST, Lombard Institutional Brokerage’s Web 
Site, gives you FREE quotes, FREE intraday and 
historical graphs, and FREE research on thousands 
of companies. You can also buy and sell 
securities at Lombard’s deep discount rates. 

Other broker-dealers have Web sites, but 
Lombard's depth of features and elegant 
design are considered STATE OF THE ART for its 
user-friendly design, quality and quantity of 


available information and execution services. 


Lombard's in-house development staff 


maintains our competitive edge with CONSTANT 


INNOVATION, most recently with Java applets 


and Netscape frame technology. 


Lombard maintains the #1 BROKER-DEALER SITE 
ON THE WEB averaging 1 million hits per trading day. 
Lombard is also ranked as the #1 ON-LINE BROKER BY 
BARRON'S, the respected financial weekly. Smart Money 
Magazine recently conducted a survey of twenty 
firms ranking the range and quality of services they 
offer. Lombard was ranked #1 FOR “RESPONSIVENESS? 
Log on to Wall Street's killer app. Find it at 
www.lombard.com at no charge? Or call today 


1-800-LOMBARD (1-800-566-2273). IT'S FREE. 


INSTITUTIONAL BROKERAGE INC. 


LOMBARD FIDELITY e.SCHWAB™ КИ  E-TRADE® 

Acct. Minimum $500 $5,000 $5,000 $0 $1,000 
Ck. Writing Min. $0 $0 $300 $100 $500 
IRA Fee $0 $12 $7.50/Qtr. $35 $25/Yr. 
Quotes YES N/A YES YES YES 
Charts/Graphs YES YES $10/Mth. NO N/A 
Chart based on a survey of published materials conducted 4/96. 

www.lombard.com 


"LIST" is a service mark of Lombard Institutional Brokerage, Inc., a member of NASD, MSRB and SIPC. All trademarks and service marks are the property of their respective companies. Barron's is a 


эр кеки redd Inc. Ай information 
Account Agreement. "Connect charges and tolls, if any, from your Internet service provider still apply. Seven redemptions per month 


through Lombard Institutional Brokerage and LIST is deemed reliable but not guaranteed. Trades are subject to all provisions of the Lombard Customer 
maximum per client. ©1996 Lombard Institutional Brokerage, Inc. 9/96 
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Speak Up, Mac 


have been using a nice Mac 

dictation program called 
MicNotePad. It appears on 
your screen as a little tape- 
recorder panel with buttons 
for Record, Stop, Play, and 
Skipback, and gain controls 
for input and output. It makes 
(compressed) sound files, and 
you can make track-mark 
comments at random-access 
points of the "tape." The great 
thing is that you can operate 
the recorder in the back- 
ground while in your favorite 
wordprocessor. It lets you 
transcribe lectures and discus- 
sions very conveniently, com- 
bining transcription, editing, 
and writing without thinking 
about the machinery. 

A while ago | was at a 
conference without a tape 
recorder — but MicNotePad 


Chat up your Duo. 
worked perfectly using my 
Duos built-in microphone. 
It recorded four hours of clear 
audio on about 40 Mbytes of 
hard disk. No tape changing. 
On a big hard disk, you could 
record for days at a time. The 
lecture recorded as my inter- 
nal microphone was amplified 
With a PA system. To record 
normal, unamplified speech 
this way you'd need to be 
within a few feet — or use an 
external microphone. 
MicNotePad was developed 
by Leo Baschy of Nirvana 
Research. | met him a year or 
so ago, and he's a most inge- 
nious, engaging, and vision- 
ary futurist. — Marvin Minsky 


MicNotePad: US$89. Nirvana 
Research: +1 (408) 459 9663, 
fax +1 (408) 459 0726, email 
nirvana@got.net, on the Web 
at moof.com/nirvana/. 


E E T C REGS 


Gibson Hits Overdrive 


t began with a shared killfile.... 

The Net has caught up to William Gibson. No longer does he need to 
invent jargon. Just take what’s already there. Virtual Venice “decom- 
presses.” “Software agents” strive for life. Chia Pet McKenzie searches 
for somewhere to “port.” 

The future is nearer now than it was for 1984’s Neuromancer. And 
Gibson is better now than he’s been for a while. Forget Virtwal Light, 
forget The Difference Engine, forget even Mona Lisa Overdrive. Idoru 
induces reader anxiety, an almost hurtful need to jack in to the next 
page like no Gibson novel since Count Zero. 

He had a peculiar knack with data-collection architectures. . . . 

The hand Gibson deals is familiar. Out-of-control corporations. Note- 
book computers to die for. A binary narrative, switching breathlessly 
between two protagonists, ever on the edge of something dire. And the 
“cable-fed” masses have DNA in their barcodes - so what else is new? 

But the plot - classic technothriller - is tighter. And the imagery is 
crisp. Slavic Barbies. A Franz Kafka theme bar. Nanotech skyscrapers 


Newer, better, faster. 


that never catch the light the same way twice. And every word is where 
it should be - lean, evocative, tense. 

But then he remembered the stone tombs, the river, the ponies with 
their iron bells. 

Once again, Japan. Gibson doesn't try to shake his obsession. He 
indulges it. He slurps the noodles, rides the subways, suffers the 
transpacific jet lag. Only now he’s been to Tokyo, and it shows. 

Kuwayama smiled. “And popular culture,” he said, “is the testbed 
of our futurity.” 

Gibson claims he does not write about the future. His novels, he main- 
tains, are reflections of the present. Dystopia, cultural fragmentation, 
transnational corporatism - these are viruses that affect the here and 
now, not some alternate reality yet to be. In /doru, Gibson stabs at 
a Darwinist, eat-or-be-eaten ecostructure of pop-media corruption - 
the most vile villain is a tabloid journalist. 

But rock and roll can still save us. Popular culture is Gibson's play- 
ground. Enjoy the ride. - Andrew Leonard 


Idoru, by William Gibson: US$24.95. G. P. Putnam's Sons: (800) 847 5515, +1 (212) 951 8400. 
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Let’s KISS 


he world doesn't need 

another spreadsheet. 
Microsoft's Excel is the undis- 
puted champ, and it's nearly 
impossible to think of a func- 
tion that can't be dropped 
into its grid. 

That's what makes the Let's 
Keep It Simple Spreadsheet 
so interesting: it doesn't have 
a grid. Rather, this financial- 
modeling application is more 
like a drawing program with 
a built-in number cruncher. 

Want to add two numbers? 
Make a cell for each number 
and an “x+y” operator brick. 
Connect the cells to the brick's 
inputs. Presto. Now, say you 
want to add a bunch of 
numbers. No problem: grab 
one of the cell's corners and 


Numbo jumbo. 

turn it from a single field into 
a large table. Unlike Excel, 
you can't accidentally type 
into an output field and oblit- 
erate your result. It also has a 
powerful feature for reports. 

This is obviously a release 
1.0 product. For example, trig 
functions work in degrees but 
not radians. And the program 
isn't designed to handle large 
data sets. 

Nevertheless, Let's KISS is 
remarkably easy to use — 
playful even. With it, | got 
a much better feel for what's 
happening with my data. 
| just hope it isn't flattened 
by the Seattle Steamroller. 
= Simson Garfinkel 


Let's Keep It Simple Spread- 
sheet: US$189.95. Casady & 
Greene: +1 (408) 484 9228. 
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Avant Video 


earching for the latest in techno music video can be a fruitless 

endeavor on American television unless you happen to live in San 
Francisco or New York. There, local cable channels are graced weekly 
with the beats and rasters of Flux Television. Flux is the brainchild of 
Jonathan Wells, a California native who has produced video shows for 
more than 10 years. Wells now collaborates with nine other producers, 
designers, and editors to create this half-hour gem, in which videos 
from electronic acts such as the Future Sound of London, Bomb the 
Bass, and Plastikman collide with excellently reported segments on 
digital culture. 

Recent shows featured tours of New York's Internet cafés, the annual 
Robot Wars competition in San Francisco, and interviews with DJs 
and the Bristol, England-based band Portishead. These segments are 
direct and concise, and provide great introductions for those not aware 
of all that is happening in the way of “digital convergence.” The sub- 
jects are also diverse enough to make it hard to classify Flux as just 
another video show; it communicates on multiple levels without 
turning into Technotainment Tonight. 

In addition to Flux Television’s slick broadcast design, the show's 


Do not attempt to adjust your television set. This is Flux. 


producers boldly challenge viewers. Flux goes out of its way to air 
unconventional videos, often without faces or lyrics, anathema to 

programmers in this country. Although there is a wealth of this kind 
of material being produced, with consistently amazing graphics and 
camera work, these hard-to-categorize videos rarely receive airtime. 

One such video, *Second Bad Vilbel" from the group Autechre, 
centers loosely around the movement of small robots and has agitating 
effects that appear to wreak havoc on your vertical hold - not your 
usual dance party fare, to be sure. 

The fact that Flux Television’s producers take chances like this and 
still put out a polished and professional show already has poised them 
to make the jump to cable or network TV, where they'll be challenging 
the industry as much as its viewers. 

Although Flux Televison’s slogan is “Watch the Future,” its coverage 
and techniques really represent the music and culture of the present. 
The rest of the country needs to tune in and catch up. - Dan Sicko 


Flux Television airs in San Francisco at 11 p.m. Saturdays on cable channel 53 and in New York at 
11 p.m. Wednesdays on channel 17. Contact: +1 (415) 281 3377, email flux@flux.net, on the Web 
at www.flux.net/. 
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Drug of Choice 


he entire country is going down the tubes. Liter- 

ally. Our collective free will is ebbing away in 
a tide of banal game shows, sporting events, and 
news about celebrities. Religion is no longer the 
opiate of the masses. The new drug of choice for the 
overworked, underspiritualized populace is cable 
TV. As you sit there in your plush recliner fingering 
a sweaty remote control, broadcasters don't even 
have to try to control your mind. You're not going 
anywhere. They've siphoned off your gas. 

If you sympathize with any of the above, you're 
on your way to identifying with Kent. Kent is the 
copper-topped protagonist of Gremlin Interactive's 
latest game, Normality. He wages battle against 
the Norms - police-state oppressors led by the 
fiendish Paul - for whom TV addiction equals ideal 
citizenship. The Norms love muzak and monster 
trucks. They don't appreciate our hero's Bill & Ted 
sense of humor or the haphazard and sometimes 
hilarious acts of terrorist subversion he perpe- 
trates throughout the game. 


Why not be Normal? 


Above all, the Norms don't want Kent to hook up 
with the other kooky resistance fighters or discover 
the secret of how they manage to keep everyone 
glued to their sets. With only a note written in ear 
wax to go on, the road to freedom is littered with 
puzzles and cheesy gags, not to mention cheeky 
animation of the weasel-like Kent performing his 
antics. What could be more worthy than freeing 
the people of Normsville from their communal 
couch-potato thrall? 

l've spent 18 hours in front of a screen playing 
this game. I’m not remotely worried that it doesn't 
rain anymore, that our president grew from a spore 
culture, or that we've turned the food chain into 
a game of nutritional Twister. l've forgotten to vote. 
My chair has an indent the exact shape of my ass. 
Yup, I'm staying Normal. - Jamie Cason 


Normality CD-ROM for PC: US$49.95. Interplay Productions: 
(800) 468 3775, +1 (714) 553 6678, fax +1 (714) 252 2820, 
on the Web at www.interplay.com/. 


Web-in-a-Box 


hat does a Web server 

actually do? It sends 
pages and graphics when 
they're requested and lets 
users post pages and graph- 
ics. Simple, huh? 

If you see Web servers in 
these terms, there's no need 
for a keyboard, or a screen, 
or a floppy drive, or a CD-ROM, 
or a grown-up operating sys- 
tem. Throw all these things 
away and you end up with the 
WebBox. It’s the size of a cigar 
box, has no moving parts, and 
costs a fraction of the price 
of a traditional Web server. 

The box features a power 
light, network port, and two 
serial ports. There isn't even 
a hard disk — instead, OS and 
server software are prein- 


Mite-y server. 
stalled in ROM, with files 
stored in flash memory. 

This has several advantages: 
getting data out of flash 
memory is much faster than 
retrieving it from a hard disk. 
It also reduces power con- 
sumption. If theres a power 
break, it's back online in 
seconds. A flick of the write- 
protect switch card saves 
sites from modification. 

The WebBox is fast, equiva- 
lent to a 100-MHz Pentium- 
based PC. It may not be for 
everyone — you couldn't run 
Yahoo! off it, for example — 
but for modest Web serving, 
it proves that small is beauti- 
ful. – Tom Standage 


WebBox: US$1,200. Webtron- 
ics Inc.: +1 (415) 553 8001, 
on the Web at www.tnx.com/. 


Magical Mystery Tour 


nce upon a time, in a story written not too long ago, there was 
0: princess named Lulu. As in fairy tales, her parents – the king and 
queen - were beautiful, young, and kind. They lived in a dream castle 
in a faraway land, but sadly, Lulu had no sisters, brothers, or friends 
to play with. Until one day, her solitude (and the genre) is shattered by 
the crash landing of a flying saucer. Mnémo, the robot pilot, recuper- 


ates at the castle, and before long he and Lulu set off on a great voyage. 


Separated in the Sahara and reunited at the North Pole, Lulu eventu- 
ally returns to her book and Mnémo to his planet - both enriched by 
their encounters. This, in short, is the plot of one of the most captivat- 
ing CD-ROMs Гуе ever seen, Le Livre de Lulu. 

Romain Victor-Pujebet’s story is in the original French (an English 
translation narrated by Laurie Anderson is due out late this year). 
By CD-ROM storybook standards it’s long, with more than 100 pages, 
but what sets it apart is its quality. The pages, made of a creamy rich 
paper, rustle voluptuously as you turn them. The evocative music and 
the laid-back drowsiness of the author’s narration help create a mes- 
merizing atmosphere, and the creator, Dada Média, has mixed video 


Lulu is dying to take you away. 

footage, 3-D ray-traced animation, and painted scenery to produce 

a stunning, jewel-like presentation. The book comes to life in all kinds 
of ways. Click on an illustration, a paragraph, or a vignette and any- 
thing may happen: the story might jump a few pages through an ani- 
mated sequence, there might be a game to play, the characters might 
speak or dance - the CD-ROM follows no rules or predictable conven- 
tions. At one stage, Mnémo leaves the confines of the book to turn the 
pages himself. Lulu’s originality and attention to detail is astounding: 
even the mouse pointer changes page by page from a spinning ball 
to a fluttering butterfly to a flaming torch - each beautifully colored 
and animated. 

It’s sensual, clever, and poignant, with echoes of Antoine de Saint- 
Exupéry’s The Little Prince, and though aimed at children aged 5 or 
older, there’s enough allegory here to keep a room full of French intel- 
lectuals happily arguing for hours. - Tim Nott 


Le Livre de Lulu, Mac and PC hybrid CD-ROM in French: FF499. Flammarion Multimédia: 

+33 (1) 40 51 30 42, fax +33 (1) 43 29 21 48. English version available in late 1996 for US$39.95. 
Organa: +1 (212) 233 5161, fax +1 (212) 233 5160, email info@organa.com, on the Web at 
www.organa.com/. 


Raising Nevada 


hen the Korean War broke out, the US military 
decided it needed a secure nuclear test area 

within its borders, so the Nevada Test Site, north- 
west of Las Vegas, was chosen. The years since have 
turned the area into a kind of nuclear Disneyland 
where strange projects were developed and explo- 
sions detonated. 

The Center for Land Use Interpretation (CLUI) is 
a fascinating organization that explores the Ameri- 
can landscape in such unique ways as marking sites 
of nuclear accidents. Its latest book, The Nevada Test 
Site, provides a Baedeker to this odd landscape. 

With 60 pages and more than 100 illustrations, 
the book walks readers through the area where 
everything from Star Wars nukes to atomic rockets 
were tested. Test area names alone are colorful: 
from the natural - Jackass Flats and Buckboard 
Mesa, to the man-made - Climax Spent Fuel Test 
Facility and E-MAD Hot Cell. 

The Nevada Test Site explores the eerie Sedan Crater, 


Ah, the good ol’ days.... 


a site used to test the efficiency of nuclear weapons 
in digging canals and underground tunnels; the 
houses of a mini ghost town, which was once popu- 
lated with test mannequins and canned foods; and 
the blockhouse control center and news knob, where 
any journalist worth their salt in the ‘50s went to 
watch a mushroom cloud. 

My favorite is the US$100 million Device Assembly 
Facility completed just in time for the end of the 
Cold War. Suspended from this fortress-like com- 
pound is a concrete roof poised to collapse in on the 
building and smother any internal explosions. Ironi- 
cally, the area, off-limits and guarded by two huge 
watchtowers, may soon be turned into a disassem- 
bly facility for nukes. — Phil Patton 


The Nevada Test Site: A Guide to America’s Nuclear Proving 
Ground, by Matthew Coolidge: US$12.50, plus $3 shipping. 
The Center for Land Use Interpretation: +1 (310) 839 5722, 
fax +1 (310) 839 6678, email clui@sirius.com, on the Web at 
clui.zone.org/clui.html. 
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Highest Speed. 


14.4 Kbps 


28.8 Kbps 


ISDN 128 Kbps 


Lowest Price. 


Get into the World Wide Web at breakneck speed 
without breaking the bank. Introducing Cardinal's 
new ISDN terminal adapter. With data transfer at 
rates up to 5 times faster than your 28.8 modem, it 
offers the performance you need at the low cost you 
want. With the Cardinal ISDN adapter, you can 


Cardinal 


move data at a maximum rate of 128Kbps, and 


getting an ISDN line installed is simplified with the 


enclosed | 199 | 


ы 


documentation. So get up to speed 
with the newest technology. Stop by your nearest 


Cardinal dealer or call 1-800-775-0899 


ext. 662 for more information today. 


Cardinal. 


a member of THE PAUL ALLEN |GROUP 


™/® - these trademarks are the property of their registered owners. 


http://www.cardtech.com/ 


eme Release: October. GTE Entertainment: 


In Chitti Chitti 
Bang Bang's Adventure in Tinker 
Town CD-ROM, little tykes can 
explore the world of household 
appliances. Actually, it’s more, 
with games that help teach sci- 
ence and develop memory skills. 
Release: October. MGM Interactive: +1 
(818) 646 5808, www.mgmua.com/. 


Jim Clark wants to make you feel good 
again. Beginning this month, his company, 
Healtheon, will let you choose a doctor and 
health plan over the Internet. Healtheon wants 
to make health care administration more effi- 
cient and cost-effective by using secure online 
technologies. Maybe the Web will become the 
center of our lives. Release: October. Healtheon 
Corp.: +1 (415) 614 0200, www.healtheon.com/. 


Explore the ancient civi- 
lizations of the Mayans, Anasazi, 
even Atlanteans in the CD- 
ROM TimeLapse Ancient 
Civilizations. Puzzles, full- 
motion video, and animation 
complement these worlds 
long since disappeared. 


+1 (619) 431 8801, www.im.gte.com/. 


Online CD-ROM hybrids are the current 
rage - and Starwave's on it. Castle Infinity, an 
ancient sanctuary for dinosaurs, must be 
liberated from its infestation of evil monsters. 
Go help the dinos clean house at this online 


+1 (206) 957 2000, www.castleinfinity.com/. 


What's after 
The 11th Hour? How about 
Clandestiny, a whimsical CD- 
ROM adventure set in Castle 
MacPhiles. Help Andrew 
MacPhiles solve the puzzles 
of his clan and unleash a 
confrontation with ... the 
Beast within. Release: Octo- 
ber. Trilobyte Inc.: +1 (541) 857 
0614, www.tbyte.com/. 


If pro-sports commercialism 
is bringing you down, try Aaron vs. Ruth: 
All-Time Superstars Baseball, a CD-ROM 
featuring the old greats including Ty 
Cobb, Willie Mays, Ebbets Field, and the 
Polo Grounds. Release: October. Mindscape: 
+1 (415) 897 9900, www.mindscape.com/. 


AirMedia Live! is a 
wireless news, entertainment, 
and messaging network that 
relays information to your PC. 
The hardware - an antenna 
and PC card - will be manu- 
factured by Global Village, 
while Ex Machina will handle 
AirMedia's software and ser- 
vice. Release: Fall. AirMedia 
Live!: (800) 843 6029, www 
.airmedia.com/. 


hangout for kids. Release: October. Starwave Corp.: 


As the Web gets bigger, the tightly wound circuit diagrams that 
describe what a computer is and does have begun to unravel. Oracle 
and friends' mythical US$500 Net computer, WebTV's set-top boxes, 
Gateway 2000's Destination big-screen television, PC Apple's Pippin 
platform - each is trying to stake a claim in the market for consumer 
Internet solutions. 

But while these PC folk squabble over what is, at its heart, just 
stripped-down hardware, they may be outdone by the companies 
that know the consumer-entertainment market better, have their 
hardware in homes already, and can leverage Internet add-ons as an 
extension of their current business – playstations. They may not be 
the three amigos, but together Sega, Nintendo, and Sony have more 
than enough might to wrest this opportunity from the PC makers. 

Sega's Netlink is the first product out of the blocks, a module for 
the Saturn system that includes a 28.8-Kbps modem and a custom- 
designed, HTML 2.0-compliant Web browser on CD. Netlink plugs 


JUST OUTTA BETA 


into the cartridge slot of the Saturn and comes with a four-button 
mouse. With an optional adapter, you can connect a PS/2 keyboard. 
The browser will open to a Netlink homepage, offering a range 
of links, customized newspapers, and search and directory services 
powered by Excite Inc. You'll still need an Internet provider – Con- 
centric Network Corporation will be Netlink's preferred access pro- 
vider at $19.95 per month for basic service – but any ISP will work. 
Sega hopes to use Netlinked Saturns to build its networked gaming 
business - about five games should be available by Christmas. 
As for cost, the $199.99 Netlink should sell well among current 
Saturn owners, while Netlink and Saturn together run under $400. 
What it adds up to is this: Do you want to fork over half a grand 
for an underpowered PC that lacks most of the functionality you've 
come to expect from computers or buy something cheaper that'll 
get you on the Net as well as provide hours of the thumb-busting 
entertainment it was originally designed for? Your call.— Tim Barkow 


Release: October. Sega of America: +1 (800) 200 6445, www.sega.com/. 
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Various Artists 
Outernational Meltdown 
B + W Music/Esoterica 
Access Code 1218 
outh African political agendas have long kept that 
country’s finest music from the ears of the West- 
ern world, but the death of apartheid - along with 
the growing influence of noncommercial radio in the 
US – has hastened its arrival to new shores. Outerna- 
tional Meltdown, a three-CD set, is a must for anyone 
remotely interested in the African sounds that con- 
tinue to struggle for acceptance in the mainstream. 
The music in the compilation expresses traditional 
and political feelings, and the titles of each CD - Free 
at Last, Healers Brew, and Jazzin' Universally — hint 
at the content. Without lyric translations, the lis- 
tener must rely on English titles and the complexi- 
ties of each piece's musical construction to interpret 
the songs, which are sung in Zulu, English, and 
other indigenous languages. "Hungry on Arrival" and 


"SD 


"The Long Walk to Freedom" realize the African 
struggle; "Blessing Ceremony," “Healers Brew," and 
"Togetherness" are beautiful works of art dedicated 
to African folklore. "Hug Courtney Pine" leans 


"s 


toward jazz, while “Amagoduka” is more morose 
and ponderous. 

The combination of traditional rhythms with jazz 
makes for a marriage of sound appealing to the mind, 
body, and spirit. And while it seems almost a contra- 
diction to want to cavort to songs whose titles parlay 
such hardship, the music is infectious and makes for 
great dancing; "Dance to Africa" supports this notion. 

Organized and produced by Pops Mohamed and 
Sipho Gumede, this set weaves single vocal and 
instrumental threads into a tapestry of exhilarat- 
ing sound, creating music as rich as it is diverse. 

If apartheid's end marks the dawning - as the liner 
notes read - "of an era of free exchange of culture 
and ideas," Outernational Meltdown exemplifies one 
colorful fraction of what the continent of Africa has 
to offer the rest of the world. - Robert Barone 
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Meat Beat 
Manifesto 
Subliminal Sandwich 
Nothing/Interscope 
Access Code 1219 
From funky dance tracks to 
audio collages defying cate- 
gorization, Meat Beat Mani- 
festo always rises above the 
usual progressive club-floor 
fodder. On Subliminal Sand- 
wich, sole original member 
and mad sonic scientist Jack 
Dangers offers up an expan- 
sive two-CD set of weirdo vin- 
tage radio samples, out-there 
instrumentals, and badass 
grooves. It's become common- 
place to meld dub, hip hop, 
techno, and noise, but few 
have a touch as deftly dynamic 
as this. Long after industrial 
has run out of new ideas, MBM 
continues to mess with our 
expectations. — Scott Taves 


Bob Mould 
Bob Mould 
Rykodisc 
Access Code 1223 

For his first solo project in six 
years, Mould - late of Sugar 
and the awesome Hüsker Dü 
— has produced 10 articulate 
and introspective songs. 
Antipop tracks like "Egover- 
ride" and "Deep Karma 
Canyon" sport great hooks, 
while his ballads are rhythmi- 
cally and harmonically com- 
plex. Though its lyrics are dark, 
the disc compels because 
what Mould is saying sounds 
so eerily familiar: A song like 
"Anymore Time Between" 
reveals the breadth of his bit- 
terness yet sounds strangely 
reassuring. In this incarnation, 
Mould seems to be dealing 
with life instead of railing 
about it. — Peter L. Herb 


George Antheil 
Capital of the World/ 

Fifth Symphony 

Archipelago Centaur 

Access Code 1222 

Antheil burst upon the Ameri- 
can music scene in the 1920s 
with his futuristic Ballet 
Mecanique, a riot-inducing 
piece for orchestra, siren, and 
airplane propeller. Capital of 
the World, the high point of 
this disc, is charmingly auda- 
cious. This pioneer recording 
translates a Hemingway bull- 
fighter story into a brightly 
scored ballet, one marked by 
tragicomic trumpet blasts 
and dissonant strings, spec- 
tacularly capturing the ritual- 
istic rhythms of bullfighting. 
Alas, the Fifth Symphony is 
ersatz Shostakovitch, bull 

of an inferior grade. 

- Norman Weinstein 


SONGS of 


DJ Spooky 

Songs of a Dead Dreamer 
Asphodel 

Access Code 1225 
Borrowing liberally from 
cinema, architecture, and 
assemblage, the trip hop 
vanguard is radically recon- 
figuring the art of dance 
music. New York's 25-year- 
old Spooky is already convin- 
ced of his place in art history, 
quoting himself ("Gimme 
two records and I'll make you 
a universe") alongside Ger- 
trude Stein and Plato in liner 
notes. From the low-down 
clavinet workout of “Galactic 
Funk" to the aptly titled 
“Hologrammic Dub," from 
murky roller-rink organ to 
tribal percussion, Spooky's 
aural topographies gener- 
ously justify such pretension. 
— James Sullivan 


Isa 


M. Konito, E. Sartola, 
M. Pokela 

Art of the Finnish Kantele 

Arc 

Access Code 1220 

Pokela is a professor at the 
Sibelius Academy and one of 
Finland's foremost players of 
the kantele, an instrument 
that looks like an autoharp 
and is plucked with fingers 
or picked with a plectrum. 
The instrument can sound like 
a harp, harpsichord, or ham- 
mered dulcimer, but with an 
accompanying sustain that 
leaves notes hanging in air 
like the chimes of a miniature 
church bell. These delicate 
contemplative pieces and jig- 
time dances sound both famil- 
iar and alien, Finnish music 
that represents the eastern 
end of its Celtic continuum. 
- j. poet 


Z'ev 

Heads and Tales 

Avant/Disk Union 

Access Code 1226 

Best known as a found-object 
percussionist and perfor- 
mance artist, Z'ev offers 
another facet of his creative 
personality. On Heads and 
Tales, he uses sampling and 
musique concrète techniques, 
capturing bits of found 
speech, most often layered 
atop steady pulses too fast for 
typical club beats but perfect 
for modern dance. Coupled 
with dank, swarthily synthe- 
sized and heavily processed 
sonorities, the results are mes- 
merizing, though never hyp- 
notizing. A bit disturbing, if 
not nightmarish, Z'ev's cre- 
ations are utterly compelling. 
This ain't no ambient tripe. 

— Dean Suzuki 


Muddy Waters 
Tribute Band 

You're Gonna Miss Me 

Telarc Blues 

Access Code 1221 

Muddy Waters died in 1983, 
but his resilient spirit lives 
on in anyone touched by his 
music. More than just another 
“ghost band,” the Tribute 
Band boasts six players from 
Waters's greatest assemblages, 
gathered to keep his home- 
grown blues as vital and dirty 
as ever. With the gravelly 
guest vocals of Gregg Allman, 
James Cotton, and Koko Tay- 
lor, Miss Me’s 14 tunes, includ- 
ing "Trouble No More," "Going 
Down Slow," and “Messin’ 
with the Man," come alive 
once more. You're descending 
the stairs into some seamy 
basement nightclub... . 

— James Rozzi 


Scenic 

Acquatica 

World Domination 

Access Code 1224 

In a follow-up to the atmos- 
pheric Incident at Cima, 
Sedona, Arizona's Scenic 
spools together an even more 
sophisticated welter of time- 
less dreamscapes with 
Acquatica, a wistful sojourn 
into a mythic underwater par- 
adise. Composer Bruce Licher, 
founder of the experimental 
punk band Savage Republic, 
obviously felt a higher calling 
when he conceived of Scenic. 
Whether it's the minimal 
strings of "Iona," the redolent 
wandering flute of "Parisia," 
or the whalelike keening on 
“Deserted Shores," Acquatica’s 
blissful meandering will trans- 
port any world-weary listener. 
— Andrew Lentz 
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Microwave о’ the Month 


Brian Green 

One Stop Carnival 

Yab Yum Records 

Strap in and hang on as Green – who plays David Silver on 
Beverly Hills 90210 — spews forth weak rhymes bitten from his 
own producer, the Pharcyde's Tre. Stop this carnival ride, Brian, 
| wanna get off! – Tamara Palmer 


MUSIC ACCESS 


If you'd like to hear 
excerpts from these discs, 


® 
call (900) 454 3277 
(95 cents per minute) 


Touch tone required. US only. 
Under 18? Get parent's permission. 


When prompted: Music controls: 
Enter access code 3-Fast forward 
(under the name 4-Louder 
of the artist) 5-Softer 
*-Exit music/bypass 
most prompts 


A charge of 95 cents per minute will appear on your 
phone bill. An average call is about 2.5 minutes. 
Music Access samples for reviews in this issue are active 
September 7, 1996 through December 1, 1996. 


tthe beginning of each music review, you'll find 

a four-digit code for each album. To hear sample 
cuts, dial the 900 number above, entering this code 
when prompted. You'll hear up to three minutes 
of music at 95 cents per minute. To fast forward, 
punch 3; for louder volume, 4; softer, 5. To use Music 
Access, you must be 18, have a touch-tone phone, 
and dial from the US. 


Code Artist and Title 

1218 Various Artists, Outernational Meltdown 

1219 Meat Beat Manifesto, Subliminal Sandwich 

1220 George Antheil, Capital of the World/ 
Fifth Symphony 

1221 M.Konito, E. Sartola, M. Pokela, Art of the 
Finnish Kantele 

1222 Muddy Waters Tribute Band, 
You're Gonna Miss Me 

1223 Bob Mould, Bob Mould 

1224 DJ Spooky, Songs of a Dead Dreamer 

1225 Z'ev, Heads and Tales 

1226 Scenic, Acquatica 


STUDY FINDS INCREASE IN 
COO! ING AMONG SINGLE MEN 


m td =- 


Smoke alarm company’s Web site rings up 267,521 hits. 


The RS/6000 Web Server You cant always tell how unexpected 
events will impact your Web site. But, with the RS/6000" Web server, you 
can be prepared for whatever business comes your way. You won't find a 
more scalable Web server. Or a more secure one. 


For the latest scoop, call 1 800 IBM-3333, ext. FA055, 
or drop by www.rs6000.ibm.com on the Net. 


Solutions for a small planet” 


IBM is a registered trademark and RS/6000 and Solutions for a small planet are trademarks of International Business Machines Corporation. The IBM home page can be found at www.ibm.com ©1996 IBM Corporation. 


EVERYTHING 
IN 
BETWEEN. 


From safaris to stage shows, our 
all-purpose Olympus œ Optics 
Binoculars go wherever 
you do. Small. Light. 
With proven optical 
experience and eye-friendly 


comfort that tucks right into 
your pocket. For your 
nearest dealer, call 

1- 800 -622-6372. 


OLYMPUS 


Internet: http://www.olympusamerica.com 


| ©1995 Olympus America Inc. 


Zooming in 
on Drivetime 


о" of the most chilling 
yet innovative cinematic 
essays on the flaws of today’s 
technology-obsessed society 
is Antero Alli's videofilm 

The Drivetime. This iconoclastic 
view of a future world projects 
a dazzling stream-of-con- 
sciousness skein of technical 
wizardry and provocative 
wordplay. 

The Drivetime follows a 
bemused time-traveling 
librarian named Flux from the 
serenity of 2023 to the chaos 
of Seattle in 1999, where he 
uncovers video footage from 
a riot that triggered the city’s 
collapse. Society's obsession 
with communications tech- 
nology has created the near- 


Seattle is burning. 
extinction of conversation. 
People communicate via 
email and videofax; the film’s 
few face-to-face encounters 
have a sourish, sitcom-type 
sting. On top of this jolting 
social examination, The Drive- 
time presents police proce- 
dure as entertainment (à la 
programs like Cops) and dis- 
turbing abuses of police. 

The Drivetime forces view- 
ers to think about where our 
world is heading. This work 
should be seen by anyone 
who mistakenly believes that 
all's calm and well in our little 
digital sphere. — Phil Hall 


The Drivetime: US$35. 

Paratheatrical Research: +1 
(206) 781 5691, on the Web 
at www.paratheatrical.com/. 
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Heresy in the Workplace 


isit the business section of your local book superstore, and you'll 

find shelves full of books hawking different management schemes - 
trumpeting tales of innovative approaches to business. We take this 
stuff for granted, seldom recalling that we’re only a couple of decades 
removed from a system in which big business was moribund, regarding 
managers as part of some assembly line, and steering clear of anything 
that smelled of a humanistic approach to commerce. Just how corporate 
management figured out that its own interests lie in acknowledging that 
employees are human beings - and that adopting innovative approach- 
es to management can sometimes be profitable - is the story line of 
Art Kleiner’s The Age of Heretics, a profound, inspiring, and sometimes 
disturbing account of the people who made it happen. 

At the heart of this book are the brave, often quixotic nine-to-fivers 
who, writes Kleiner, “saw how ... something desperately desirable 
had been lost in everyday corporate life: a sense of the value of human 
relationships and community.” It was these individuals, rather than 
a planned movement, who moved the mountain. Kleiner, a former 
Whole Earth Catalog editor (also a Wired contributor), compares these 


Armed with humanistic ideals, crusaders who changed the modern workplace. 


crusaders to medieval heretics, who changed the Church and the world 
around them as surely as these modern-day Galileos changed the cor- 
poration - and our own lives. They often looked like dweebs and spoke 
in psychobabble, but their iconoclastic beliefs put them up there with 
the riskiest edge surfers: they believed that humanizing the business 
world would benefit the bottom line, and they ultimately got their point 
across. Kleiner skillfully weaves their stories together, and there is 

a touch of the epic to this narrative, which stretches from the worker- 
centered floor of a Procter & Gamble factory in Lima, Ohio, to the 
prescient spreadsheets of Royal Dutch/Shell futurists. As Kleiner notes, 
the heresies may thrive, but the heretics are purged. 

Kleiner provides an *executive summary," presumably for busy 
CEOs who want to swallow the essence of the book in a single gulp. 
Doing this would be like downing a vitamin pill instead of partaking 
of a seven-course French meal; The Age of Heretics is to be savored in 
its entirety. Just don't let the boss see you reading it. - Steven Levy 


The Age of Heretics: Heroes, Outlaws, and the Forerunners of Corporate Change, by Art Kleiner: 
US$29.95. Currency/Doubleday: (800) 323 9872, +1 (212) 354 6500, fax +1 (212) 782 9597, 


on the Web at www.well.com/user/art. 
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The Last of the 
Red-Hot MOMAs 


s the world races into PostModernism’s embrace, 

the mere modern is becoming code for ancient 
and/or defunct: “Modern Rock Radio” programs 
the prom music of thirtysomethings, and modernism 
generally predates color TV. And the age of the 
Museums of Modern Art is ending as surely as video 
killed the radio star. 

While the art world scrambles to decide what 
comes next (Virtual Louvres û la Net?), a hard 
museum has retooled for the millennium in San 
Francisco. What makes the Mario Botta-designed 
digs cool isn’t what people think of it but what it 
thinks of people. 

This MOMA isn’t so much a place to see the stuff 
that art is made of, it’s a place to be that stuff: 
extending outward from an atrium that looks as if 
Botta had forsaken art history in favor of futuristic 
late-night movies, the sunlight-intensive SFMOMA’s 


Get exhibited on the SFMoMA catwalk. 


housing threatens to outshine what's housed. It's 
the interplay of light and structure, patron's bod- 
ies, shadows, and surfaces that acts out the continu- 
al, alluring flux by which art defines itself circa 1999. 
The underview of people traversing the fifth-floor 
catwalk - a translucent metallic grid arcing through 
space high above the atrium floor and top-lit by one 
mother of a skylight — is an exhibit in the truest 
sense, with the guests as exhibitionists. 

Of course, we still demand of museums a byte or 
two of cultural truth amidst all these gigs of beauty. 
SFMOMA is all that and a bag of chips: as an ecology, 
it's less memory lane than thinking machine – and 
we're what's on its mind. Only in San Francisco 
would an exhibit be dominated by ultratechnoid 
office furniture. A future dream or perhaps night- 
mare, this vision of San Francisco culture exhibits 
how SFMOMA is already making a record of tomor- 
row: a pomo MOMA for real. — Joshua Clover 


San Francisco Museum of Modern Art: US$7; discounts avail- 
able. +1 (415) 357 4000, on the Web at www.sfmoma.org/. 


SAN FRANCISCO MUSEUM OF MODERN ART: NANCY OPITZ 


Lesbian Vampires 
and Human Rights 


n the European Court of 

Human Rights, Nigel 
Wingrove, owner of Redemp- 
tion Films, is challenging a 
British government decision 
to outlaw release of Visions 
of Ecstasy, banned under 
blasphemy law. 

Wingrove set up Redemp- 
tion, and sister label Jezebel, 
to promote “intellectual” 
porn and edgy horror flicks. 
Much of the Jezebel catalog is 
made up of dull tits ‘n’ butt 
shots. Ignore this and take a 
look at the Redemption titles. 

Topping the list are Carl 
Dreyer's Vampyr, a beautiful 
psychological horror film 
from 1932; M, Fritz Lang's 
fantastic tale of the hunt for 
the infamous Düsseldorf child 
murderer; F. W. Murnau's 
Nosferatu, which remains the 
most atmospheric of all 
vampire movies; and The 


Born to be banned. 
Cabinet of Dr. Caligari, Robert 
Weine's inspired expressionist 
horror flick. 

Also in the library is a 
healthy — or perhaps 
unhealthy - clutch of Mario 
Bava flicks. Bava was an Italian 
director who worshiped 
Hitchcock's work – but didn't 
think it was violent enough. 
In trying to right this wrong, 
he gave birth to the slasher 
movie and developed a style 
that shocked British audi- 
ences in the 1960s and 
resulted in their censorship. 

Not so today. Browsing in 
the British megastore HMV 
recently, | came across Bava's 
Lisa and the Devil. You can't 
get much more mainstream 
than that. — James Flint 


Redemption and Jezebel 
videos: US$20. The Redemp- 
tion Center, PO Box 50, 
Stroud, Gloucestershire GL6 
8YG, England. 


Fast-forward 
your brain with 
» re ^ «Фе {ма 
21 UCC 3rerimc 
“one of the best 


thinkers in science 


fiction today.” 
—Newsweek 


The acclaimed author of 
Heavy Weather takes you 
100 years ahead, to a time 

when science will have 
virtually unlimited power 

over our bodies, and 
T x a few young rebels will 
Bob Metcalfe fight the vltimate battle 


—for our souls. 


AF | Available wherever 
[ы | books are sold. 
наа. http://www.bdd.com 
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Web Shows on TV 

The Web, pundits used to proclaim, is like a tidal wave poised to engulf 
traditional media. Magazines, newspapers, television — all will be swal- 
lowed up and then disgorged in HTML. But that tidal wave has switched 
direction: television now seems poised to swallow the Web. Just look at 
Techno3, an online serial that will soon be an HBO series; the Spiv Web 
site, which has announced plans to spin off a TV show; and Wired 
Ventures's planned Netizen program. Forget the US$500 network com- 
puter. If you want to see the Web, get cable. 


Retrosoftware 

Netscape's software revisions - a constant, ever more rapid series of 
minor upgrades, each introducing more bugs along with the ones it 
fixes – exploits both Zeno's paradox and William S. Burroughs's Algebra 
of Need. Like Zeno's arrow, Netscape's browser will require an infinite 
amount of time to reach its destination. Like Burroughs-ian junkies, 
Netscape users constantly download the new version in the hopes of 

a quick fix. Fortunately, there may be a way out of this cycle. People are 
beginning to downgrade - embracing old versions of software that 
don't crash. Progress is behind you. 


This Month's Hype Position Expected 
Overhyped Memes | Level _LastMonth | Lifetime 
Web Shows on TV dy К] | 9months 
Retrosoftware d wy | 4months 
Silicon Valley Fiction dy [o] 4 months 
Personal Satellite Phones К] КД 5 months 
Web Sponsorship К] | 0 | 6 months 


O- Embryonic meme Ý- Meme on the rise РЕ Mass-media meme @ = About to die from overexposure 


HYPE LIST 


Silicon Valley Fiction 

From Po Bronson's new book about engineers trying to build a “net- 
work computer,” to Michael S. Malone’s murder mystery in a recent 
issue of Upside, Silicon Valley has become the glitziest setting for pop 
fiction. But while the pursuit of money is usually the stuff of high dra- 
ma, today’s climate of IPO fever and generous venture capital makes it 
hard for storytellers to sustain much suspense. Only after the industry 
suffers a crash will a compelling book about the valley become possible. 


Personal Satellite Phones 

Perhaps the saving grace of new communication technologies is that 
they don't always work. In the early days of Arpanet, it was possible 

to claim that the reason you didn't reply to an email was that "it must 
have gotten lost on the network." And today, despite the advent of cel- 
lular phones, it's still possible to claim that you were unable to get in 
touch due to a low signal. But with global satellite phone service becom- 
ing available, this excuse will soon be untenable. Forget the excitement 
about personal satellite phones - start thinking up new excuses. 


Web Sponsorships 

When PrivNet Inc. developed Internet Fast Forward, a Netscape plug-in 
that blocks out Web banner ads, it should have known that it would 
lead to more advertising rather than less. As the effectiveness of ban- 
ner ads becomes increasingly dubious, Web sites are simply turning 

to new means of raising money. The most insidious is tightly coupled 
corporate sponsorships, in which advertising and content are puréed 
together so that any attempt to block the ads would have to redact 
the entire page. Maybe banner ads weren't so bad, after all.... 


- Steve б. Steinberg (hype-list@wired.com) 
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Hell on Wheels 


isa Carver's Rollerderby 

revolves around Lisa 
Carver. While such self-obses- 
sion can get dull in some 
zines, Carter is an enthralling 
'90s version of Hunter S. 
Thompson in a miniskirt with 
a penchant for public nudity. 

Rollerderby: The Book, 

an anthology of the first 
16 issues, traces Carver's 
career, starting with her days 
as punk performer Lisa Suck- 
dog. Putting the femme 
fatale back into feminism, 
Carver's curiosity drags readers 
on an unhinged roller-coaster 
ride of oddball encounters 
and ephemeral obsessions. 
She writes about her experi- 
ences as a teenage prostitute, 
adventures with psychotic 
fans, the power of green 
toenail polish, bizarre interac- 
tions with white-trash neigh- 
bors in postage-stamp-sized 


A lust for life. 
Guerneville, California, and 
her favorite oral sex tech- 
niques. Later in the zine's 
trajectory, other writers wheel 
into Rollerderby, contributing 
equally pungent material, 
including an interview with 
public TV nudist Jim Spagg. 
Weak-stomached sorts 
should pass on this book, but 
anyone with verve will find it 
a fascinating collection. Yeah, 
it's a sprawling book with the 
focus of a drunken clown. But 
an irrepressible joie de vivre 
courses through it. Carver's 
next book, Dancing Queen: 
A Lusty Look at the American 
Dream, rolls into stores later 
this fall. — Marc Spiegler 


Rollerderby: The Book, by Lisa 
Carver: US$14.95. Feral 
House: (800) 778 6246, email 
feralhouse@aol.com, on the 
Web at www.buzzcut.com 
/central/feralhouse. 


Street Cred Contributors 


Robert Barone (baroner@usfca.edu) is the fundraising coordinator 
for KUSF and a Tuesday morning DJ there too. In his spare time, 
he is a freelance writer and student. 


Jamie Cason (nonet@s.yet./oser.co.uk) is a comedian, philosopher, 
and bon vivant. His main influences are Henry VIII and the Buddha. 


Joshua Clover has been escorted from MoMAs on both coasts for 
standing too close to important art stuff. 


James Flint (flint@wired.co.uk) sits on a swivel chair in the center 
of the Wired UK office. This gives him a perfect, 360-degree view 
of everything going on and allows him to erect advanced paranoic 
structures at will. 


Simson Garfinkel (simsong@mit.edu) lives on Martha's Vineyard 
in a 150-year-old house with his wife, daughter, and three cats. 


Phil Hall is an okapi at the Bronx Zoo. 


Peter Herb (p/herb@aol.com) is an attorney in New York who writes 
and plays guitar when his kids are asleep. 


Andrew Lentz is a freelance writer living in Los Angeles. 


Andrew Leonard (a/eonard@well.com) is a freelance writer based 
in Berkeley, California. He specializes in cyber-Asia. 


Steven Levy (steven@echonyc.com) is a Fellow at the Freedom Forum 
Media Studies Center and a technology columnist for Newsweek. 
He is author of Hackers, Insanely Great, and Artificial Life. 


Marvin Minsky is a pioneer in the field of artificial intelligence and 
co-founder of the MIT Media Lab, where he teaches. He has written 
several books, including The Society of Mind, published in 1985. 


Tim Nott (timn@cix.compulink.co.uk) writes about computers for 
a living. To compensate for this, he lives in the French Lot - the 
department, not the river itself. 


Tamara Palmer (trance@netcom.com) is a Scorpio. She's also the 
associate editor at Urb magazine in the beautifully violent city of 
Los Angeles. 


Phil Patton (pattonp@pipeline.com) is a contributing editor to Esquire. 
He is the author of Made in the USA. 


j. poet (poebeat@aol.com) writes for RhythmMusic, The Utne Reader, 
and many other fine publications. He is looking for a cheap, noncor- 
porate online service. 


James Rozzi moved to Atlanta once the Olympics left town. He 
spends much of his time fighting the traffic, taming his saxophone, 
admonishing his students, and pursuing the perfect adjective. 

Dan Sicko (pp002580@interramp.com) writes about and listens to 
techno and hip hop when he’s not in the do-jang. 

Marc Spiegler has only rarely been labeled “a force of darkness 
and evil.” 

Tom Standage (tomtom@pobox.com) is editor of The Daily Telegraph's 
technology section, Connected. 


James Sullivan (onion65@aol.com) is a freelance advocate of Yogi 
Berra's dictum, "You can observe a lot by watching." 


Dean Suzuki, PhD, teaches music history at San Francisco State 
University. He is also a programmer at KPFA in Berkeley, California. 


Scott Taves (stavesGinteraccess.com) is the US manager of B&W 
Music and The Blue Room record labels and author of Pocket Tour 
of Games on the Internet. 


Norman Weinstein writes reviews for Wired, Pulse!, and Monitor 
Radio on public radio. He is writing a book about the physics and 
metaphysics of light in Frederic Church's paintings. 


Shirt company's Web site gains 3 million hits. 


The RS/6000 Web Server You cant always tell how unexpected 
events will impact your Web site. But, with the R$/6000" Web server, you 
can be prepared for whatever business comes your way. You wont find a 
more scalable Web server. Or a more secure one. 
For the latest scoop, call 1 800 IBM-3333, ext. FA055, 


or drop by www.rs6000.ibm.com on the Net. 


Solutions for a small planet” 


IBM is a registered trademark and RS/6000 and Solutions for a small planet are trademarks of International Business Machines Corporation. The IBM home page can be found at www.ibm.com © 1996 IBM Corporation. 


FROM THE VISIONARY CREATOR OF 
CYBERSPACE AND VIRTUAL REALITY 


E William Gibson 


The author of gm dm UEM 
Neuromancer and 

Virtual Light creates 

a dark and disturbing 

novel set in a twenty- 

first-century world 

where identities 

can change at the 

touch of a key. 


A world not unlike 
the present—part 
paradise and part hell. 


Discover William Gibson's Idoru 
at http: //www.putnam.com 


At bookstores now 


N A IV 
A member of The Putnam Berkley Group, Inc. 


Right now, thousands of people are headed straight for your Web site. 


Tomorrow, there could be millions more. 
What message do you want to send them? 


Server unavailable. Try again later. 


predict how unexpected events will impact your Web site. But with the 


RS/6000" Web server, you can be prepared for whatever comes your way. 


For example, RS/6000 UNIX" servers can outscale anything out 
there, giving you the flexibility to respond to any business opportunity — 
whether it's around the bend or down the road. 

Just as important, you wont find a more security-minded server. 
From authentication to access control, the RS/6000 provides security 


features designed to prevent your data from falling into the wrong hands. 


Connecting to Server... 


And we offer RS/6000 Web servers with everything you'll need to get 
your Web site up and running fast, including IBM’s Internet Connection 
or Netscape’ software. 

If youre serious about doing business on the Web, start with a 
serious server: the RS/6000 Web server. For our free guide, “Building 
Your Web Site? call 1 800 IBM-3333, ext. FA055. Better yet, contact 
our RS/6000 Web server at www.rs6000.ibm.com 
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Edited by Kristin Spence 


All the Fun without Those Pesky Razor Blades: 
Trick-or-Treating on the Web 


In my youth, Halloween meant glow-in-the-dark vampire fangs and 
a celebration of unbridled candy-gathering - a sacred night whose 
only casualty was the bellyache | got after polishing off the last 
Butterfinger or powdery packet of SweeTarts. Then someone some- 
where slid a double-edged Gillette into a Granny Smith, and my 
Halloween was history. Мо more trick-or-treating. On the Web, how- 
ever, the holiday borne of ancient Druids and later co-opted by 
Christians and Nestle's alike, remains alive, still harboring a mod- 
icum of danger, as rich in history and delightfully commercial as 
you remembered. 

For a well-researched exposé on Halloween's origins, start with 
aztec.lib.utk.edu/-michie/hallorig.html, a site that traces the holi- 
day's centuries-old roots to the fire festival Samhain, the feast of 
the dead that marked the end of the Celtic year. The page's author, 
a witch, explains that Celts divined magical power in seasonal turn- 
ings, just as they did between day and night, sea and shore, and she 
identifies precedents for various Halloween traditions: bobbing for 
apples was originally a marriage divination ceremony (the first to 
bite would be the first to wed); the jack-o’-lantern began as a carved 
turnip and symbolized the grinning faces of faeries active during 
the transition; likewise, trick-or-treating began as a Celt homeown- 
er's insurance policy against faerie mischief. 

But perhaps you're seeking to deepen, not assuage, your fears 
for the coming Hallow's Eve. You can efficiently stoke them at the 
Nightmare Gallery (thomas.balliol.ox.ac.uk/gallery2/index.html), 
where a virtual museum filled with horrific art unfolds with images 
of your darkest dreams. More than just pictures to click, the site is 
built of 416 views of snarling creatures and gaping ghouls, each from 
a different angle. Even the floor tiles sport a grisly H. R. Giger motif. 

Better yet, you might consider furnishing your own haunts with 
macabrephernalia in preparation for the hallowed night, and plenty 
of sites set the mood: Body Parts (www.btprod.com/parts.html) 
sells realistic mock-ups at a variety of prices - "Chest with Entrails,” 


йз 


US$125;“Gouged Eye," $4 - and Spooky Sound Effects (www-personal 
.engin.umich.edu/967Ecstrick/halloween/sounds.html) offers free 
audio downloads of hooting owls, fighting cats, and a "mad organist 
playing Mozart’s ‘Toccata and Fugue.’” Beats the hell out of my 
Disneyland Haunted House LP and black-paper cat. 

Should you succeed in scaring someone to death, take comfort 
that the Batesville Casket Company Inc. (www.batesville.com/) offers 
a full range of funeral products and services, including urns, keep- 
sakes, and cremation services. You can browse the Casket Show- 
room for current models (Promethean? Grecian? Tapestry Rose?), 
tick off the “Decisions to Make When a Death Occurs,” and - in case 
the deceased's passing wasn't premeditated - make use of the Grief 
Resource Center. 

Though we floodlight our homes, inspect candies, and drive our 
kids in their flameproof costumes to trick-or-treat in broad day- 
light at the mall, Halloween is still an inherently risky venture. 

The Batesville company, however, assures customers that its products 
"protect loved ones from water, air, and other outside elements," but 
| have a hunch that some members of the a/t.vampyres newsgroup 
have different plans for the Indiana company's coffins. This October 
31, you'll find me at home, wearing braids of garlic and not 
answering my door for anyone. For some, Halloween is still Ө 
a pain in the neck. - Colin Berry (cpberry@aol.com) 
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The Search for Intelligent Life 
in the (Online) Universe (Is Over) 


Amidst the slag heap of tired mailing lists, Phil 
Agre’s Red Rock Eater News Service is one of the 
few worth reading. Agre, assistant professor of 
communications at the University of California 
at San Diego, treats his 3,800 subscribers to 
a weekly handful of provocative postings. Recent 
dispatches included winners of the bad acade- 
mic writing contest, a paper on biometric encryption, and the diary 
of a media artist who hauled a panoramic camera to endangered 
architectural sites.“RRE consists of whatever | find interesting,” 
says Адге.“1 keep the signal-to-noise ratio high and the traffic low." 
Agre maintains an extensive – 
and searchable - RRE archive. Get 
information at communication 


1 


.ucsd.edu/pagre/rre.html. 


r 
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Trashy Fun 
Gay or Eurotrash – from the creators of Sissy (see “Sissies Unite,” 
Wired 4.02, page 42) - disses right and left and doesn't disap- 
point. Lodged in issue Number Three of the online zine blair 
(www.blairmag.com/blair3/toc.html), this wicked site has given 
a new fierceness to interactive Web games 
and a new way to sharpen your gaydar. 

Once you link to the gameboard, you 
are greeted with nine fresh young male 
faces. Choose a "gamepiece" and begin 
strategically clicking to deter- 
mine who's gay and who's Euro- 
trash based on expressions, coif 
styles, and sartorial and postural 
clues. Most of these poseurs (all 
photographed unawares at Man- 
hattan’s Rockefeller Center) are 
painfully obvious, but it doesn’t 
make the game any less of a hys- 
terical exercise in unabashed, 
mean-spirited fun, regardless of 
your sexual orientation. 

Additional features found in 
blair Number Three include an ode 
to Pippi “80 pounds of bonbons 


While at blair, fire up your Shock- 
wave plug-in and check out the 
return of ... robot dancing. 
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and right now!” Longstocking and a touching letter from 
contributor John Sanchez to Linda McCartney about her 
“Home-Style Cooking Meatless Entrées.” He thankfully recounts 
the story of how, while stocking up on Linda's frozen dinners, 
he met the man who later became his lover and codweller: 
"Linda, you won't believe it - his name is Paul." 

Upcoming blair spinoffs include edna, tootie, jo, and gerri. 
Guess it's going to have to boost its editorial staff before the 
more corpulent natalie comes along. 


Vox Compression 


Until now, delighting surfers 
with Web page audio files 
was akin to inviting them to 
spend Friday night watching 
molasses flow. The newest 
programs from Voxware 
(www.voxware.com/) - Tool- 
Vox Encoder and ToolVox 
Player - allow you to com- 
press audio at a 53-to-1 ratio. 
Not just great for Web sites, 
this means you can encode 
250 Kbytes of your daughter's 
giggles into a 5-Kbyte email 
attachment - with little loss 
of sound quality - to send to 
your doting in-laws. 

You'll need Netscape Navi- 
gator to see and hear Vox- 
ware - even if you're using 
Internet Explorer 3.0b1, you 
can't get there from here. 
Once you're there, download 
the telephone client, TeleVox. 


ПСН 


Grrrls R Bitchin’ 


The digital daughter of its 
printed, analog namesake, 
Bitch was created as a pas- 
sionate side project by 
Janelle Brown and Heather 
Irwin - two smart and savvy 
media junkies employed by 
HotWired.This candy-colored 
palace of feminist thought 
offers a place for women all 
over to rant, poke fun at, and 
redefine the pop culture that 
surrounds them. 

The frosty green and 
heliotrope wallpaper graph- 
ics that decorate Bitch (www 
.bitchmag.com/) accent the 
fluff and fun of this online 
zine. Beyond aesthetics, the 
subject matter ranges from 
features about Sassy's con- 
servative takeover to the 


morality of male objectification. Biting 
criticism of women in the media and their 
reactions to this criticism are set off by 
sections like Fan Club, where posts about 
favorite heartthrobs inspire dropped 


jaws and good old-fashioned goil talk. 
Tough and gutsy, Bitch invites you to 


check your inhibitions at the door with 
the cheerleader who greets you. Mega- 
phone in hand, she's givin' a shout-out 
to the boys team in cyberspace: 
“We're Bitchin'!" 


Just Say Ouch 


For those tired of looking at that same 
old reflection in the mirror every morning, 
the s Body Modification Ezine can help you 


Time to Switch 


Is it a junk-mail nightmare, 
or the URL for the Spam Hit 
Parade? Actually, it's Switch- 
board 

- an online directory with the 
names, addresses, and phone 
numbers of 93 million people 


pierce, tattoo, or brand your 
way to a whole new you. 
With its in-depth descrip- 
tions of dozens of exciting 
procedures, Body Mod takes 
a penetrating look at how 
people have been customiz- 
ing themselves for religious, 
cultural, and personal rea- 
sons for thousands of years. 
What's more, it's chock-full 
of testimonials, lists of rec- 
ommended practitioners, 
and a piercing photo gallery 
that's not for the squeamish. 
Take a deep breath and aim 
your pointer at w 


and 11 million businesses. The culprit responsible 
for Switchboard is Coordinate.com, the Internet 


division of Banyan Systems. 


If you're in the market to locate people, put 


Four11, the Internet White Pages 


alongside your 411 speed-dial. If you need the 
who and where, check Email Addresses 
or the World Yellow Pages Net- 


work (wyp.net/). 


The Portal Awaits 
Mists of legends collide with 


technology as amateur fantasy 


artists from around the world 
breathe electronic life into 
elves, faeries, centaurs, war- 
riors, and evil dragons. 

Lothlórien, at 

,is a new 

Internet fantasy-art gallery 
allowing visitors to discover 
what motivates and inspires 
the creators of these raw but 


playful glimpses at suggested 


realities and new dimen- 
sions. Gazing into the 
green leaves, you may 
find that the wizard ; 
Bluestar stands in the shad- 
ows beside you, staff aglow 
with transcendent power. 


Ego Mania 


Enough about meeee, let's 
talk about yoooou. What do 
yoooou think of meeee? 

Like Darwin or Lewis and 
Clark, some haughty Web 
pioneers have made it their 
mission to venture out and 
categorize the local wildlife. 
One such intrepid soul has 
captured a frightening new 
species at the Egotistical Site 
of the Week 


This hilarious spot catalogs 
a range of egomaniacs, from 
the merely pompous to the 
truly fanatical. By calling 
attention to the Web's most 
egregious self-servers, this 
site performs a valuable 
taxonomic function. We all 
realize that if we're not care- 
ful, we could get nominated 
ourselves. And if we think 
we're above it all, the site's 
visitor counter reminds us: 


"You are ass-kisser Number...." 


Barf-Inducing ASCII Art o' the Month 
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456 energy, posing a “real danger" that 
Clinton had resisted with vigor. 

True. But wasn't this the least of what 
one had been led to believe was the grand 
promise of Clintonism? It all sounded a 
bit feeble, and it was hard not to believe 
that Dellinger thought so, too. Back at the 
start of the administration, Dellinger, a 
constitutional law professor at Duke, had 
been called in to draft a 
clutch of pro-choice execu- 
tive orders, including the 
one ending the gag rule, and 
had happily done so. A pal 
of his recalls, ^The adminis- 
tration seemed ready to roll, 
and Walter was full of great 
enthusiasm and energy and 
great hope for what they 
might achieve." 

Two years later, Dellinger 
had become an assistant 
attorney general, but the 
political climate had changed 
so drastically - in the White 
House as much as on Capitol 
Hill - that he had taken to telling friends 
that his main aim was *to end my tenure 
with the same Constitution as when I 
came in." Now here he was, trying futilely 
to explain why Clinton had gone along 
with gutting habeas corpus (despite the 
president's *deep misgivings" about doing 
so) and mulling over the prospect of 
appearing before the Supreme Court 
this fall to defend the CDA - a law that 


Dellinger must believe is screamingly 
unconstitutional. 

On top of all that, with Clinton having 
thrown his weight behind a victims' 
rights amendment, even Dellinger's mini- 
malist goal of returning home to North 
Carolina to teach an unaltered Constitu- 
tion was in some jeopardy. *Those of us 
who have a very high threshold for amend- 
ing the Constitution lost that debate - and 

that group, of course, 
includes me, and the 
president knows that,” 
he said, before launch- 
ing into a half-hearted, 
qualifier-laden attempt 
to put the best face on 
the situation. “But the 
president gave it full 
consideration and came 
to the conclusion that 
such an amendment 
would have very mar- 
ginal constitutional 
effects." 
How did it come to 
this? Has Clinton simply 
decided to put politics before principle? 
To abandon civil liberties - and, in effect, 
people like Dellinger - because there are 
no votes in it? Or is he, deep down, gen- 
uinely insensitive to concerns of this 
kind? Choose your poison. 

Clinton's people, let it be noted, con- 
tend that the answer is none of the above. 
The president, they say, is laboring to 
strike a number of difficult balances: 


between rights and responsibilities, civil 
liberties and public safety, individual 
freedoms and community values. *There 
is no greater civil liberty," Clinton's top 
aide on crime, Rahm Emanuel, informed 
me, “than to protect our families and 
children.” 


TSU days after the fatal 
crash of TWA Flight 800, a political battle 
was being subtly revived, one that was 
understandably overlooked amid the 
human tragedy. “We went through the 
same thing after the Oklahoma City bomb- 
ing,” recalls Rotenberg. “In one breath 
they said ‘terrorist incident) and in the 
next they said ‘legal authority to extend 
domestic wiretapping’ Will it happen 
again? Let's just say it'll change a lot of 
things if it does turn out to be a terrorist 
event." 

A few days later, Clinton had indeed 
announced that he would go to Capitol 
Hill and request greater wiretapping 
authority - just as he had during the 
debate over the first terrorism bill last 
spring. That time, the administration had 
sought the ability to perform more wire- 
taps without a prior court order and to 
perform *roving" wiretaps that wouldn't 
be applied to one particular phone line, 
but to any phone line a suspect might be 
using - such as his or her cell phone. 
Congress had resisted the requests then, 
partly out of concern that the wire- 194» 
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4192 tap authority, though perhaps jus- 
tified as a tool against terrorism, would 
ultimately and as easily be used for less 
urgent purposes. Set against the horror 
of the TWA crash, privacy concerns seemed 
suddenly less vital - but, significantly, not 
enough so to push a new law through 
immediately. 

Clinton’s desire for far-reaching eaves- 
dropping authority is amply documented. 
In his first term, his administration was 
the most wiretap-friendly in history. In 
1995, it set a record for the most crime- 
related wiretaps in a year (a record it is 
bound to break this year) and for the 
most “national security” wiretaps without 
establishing probable cause of a crime. 
For the first time, federal agents con- 
ducted more wiretaps than the police in 
the 50 states combined. 

And the administration’s infatuation 
with wiretapping is only the tip of a deep 
and nasty iceberg. Set it beside the Digital 
Telephony Act and Clippers I, II, and III 
- all designed to make the digital world 
even more prone to listening in than the 
analog one. And beside Filegate - in which 
the White House and FBI passed around 
the confidential records of hundreds of 
ex-government employees as if they were 
copies of The Washington Post. What you 
end up with is an administration that 
has been, in the words of the ACLU's 
main privacy specialist, Donald Haines, 
“systematically privacy-insensitive.” 

This is telling. For unlike crime or 


pornography or gay rights or drugs or wel- 
fare or the death penalty, privacy is not 
an issue where brute majoritarianism 
dictates that a cynical politician should 
side with the snoopers. Polls consistently 
find that people favor privacy rights in 
general and that they are specifically 
wary of invasions such as wiretapping. 
Moreover, most voters have no views at 
all on the issues that loom ever larger in 
the digital age, such as encryption and 
digital telephony. 
Clinton would pay a 
scant political price 
for coming down on 
the side of e-privacy. 
Indeed, on crypto, it 
would earn him kudos 
from the only con- 
stituency - other than 
the spooks and the Feds 
- that gives a damn: the 
high tech industry. 

But that has not been 
Clinton’s way. Instead, 
he has pursued what 
Haines describes as a 
“profoundly, ruthlessly 
pro-law enforcement agenda,” much at 
the expense of individuals’ rights to keep 
to themselves. Never has there been a 
Democratic president so chummy with 
an FBI director. Rarely has there been 
a Justice Department so politicized - so 
determined, in the words of one lawyer 
there, “to make the president look tough 
on crime and worry about everything 
else, including civil liberties, later.” And 
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none of this is anything new for Clinton. 
As governor of Arkansas, he was just as 
favorably predisposed to the requests 
of police to do wiretaps. (Neither did he 
make any attempt to reform the state’s 
gay-specific anti-sodomy laws.) 

The only thing that has changed, per- 
haps, is that Clinton has succeeded at long 
last in rousing the civil libertarians from 
their dreams of A Blueprint for Action. 
On civil liberties, “Clinton’s presidency 

has been a surprising disap- 
pointment and a grievous 
one,” The New York Times’s 
resident expert, Anthony 
Lewis, wrote recently. “Clin- 
ton has been anything but 
vigilant in protecting the 
Bill of Rights,” The Washing- 
ton Post’s David Broder 
chimed in. 

In fact, for some time now, 
civil libertarians have had 
to deal with the creeping sus- 
picion that, in an election 
where Republicans want to 
cast Clinton as a social and 
cultural liberal, he is trying 

to inoculate himself against such attacks 
not only by taking actions that disregard 
civil liberties, but by taking actions that 
are actively anti-civil liberties. At the 
ACLU and other such groups, there is 
even a perception that the Clinton cam- 
paign is trying to provoke them into 
repudiating the president so that the con- 
trast will sharpen his image as a centrist. 

Such suspicions seem more than 196> 
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4 194 justified, if you listen closely to the 
election strategy outlined by Ann Lewis, 

a sharp, witty woman with a long liberal 
pedigree who serves as Clinton’s deputy 

campaign manager. 

“When you talk to political people, cam- 
paigns tend, with the passage of time, to 
get wrapped in this golden glow,” she 
says. “You learn more from books than 
from conversations.” So last 
year, when Lewis landed 
her job, she read up on the 
last few presidential races. 

What she gleaned from her 

trip to the library has since 

been written about at some 

length in the press and 

commented upon in the 

political community - 

namely, that in planning 

Clinton’s reelection bid, 

his handlers would aim to 

emulate the campaign run 

by Ronald Reagan in 1984; 

the one they would avoid 

was that of George Bush in 

1992. Yet if those were the models on 
offense, in planning a defense Lewis also 
knew to take a long, hard look at 1988, 
for she was convinced that it was the 
model the GOP had in mind to deploy 
against Clinton in 1996. 

“The Republicans concluded as of 1988 
that their principal advantage was that 
they had the upper hand on cultural and 
social issues, almost the patriotic issues,” 


Lewis explained one July afternoon at 
Clinton-Gore headquarters. “Their advan- 
tage was their ability to make the Repub- 
lican candidate emblematic of America 
and to make the Democratic candidate 
seem less than fully American.” Bush and 
his guru, the late Lee Atwater, had done 
this by using a handful of symbolic (non-) 
issues, all of which touched on civil liber- 
ties - the death penalty, the pledge of alle- 
giance, Willie Horton, and, of course, the 
ACLU - to portray Dukakis 
as a raving liberal. “The 
lesson of 1988,” Lewis 
said, “is not to let the 
other side define you.” 
In 1992, Clinton’s grasp 
of that lesson was total. 
Declaring himself “a dif- 
ferent kind of Democrat” 
whose cultural values 
were in line with those 
of the broad American 
middle, he set out to 
demonstrate it in a man- 
ner so vivid - and so crass 
- jt might have made 
Atwater blush. Not only 
did Clinton pick a fight with Jesse Jackson 
by dissing the rapper Sister Souljah, but, 
a few weeks before the New Hampshire 
primary, he went back to Arkansas to 
oversee the execution of a brain-damaged 
black murderer named Rickey Ray Rector. 
Civil libertarians were, and still are, 
appalled. But not so appalled that they 
didn't welcome Clinton, in those early 
months of the new administration, with 


open arms and a willfully perfect case of 
amnesia. 

After 12 years of Republican adminis- 
trations that barely spoke to the civ-lib 
lobby, let alone seriously weighed its 
advice, the ACLU and its allies were over- 
come with hope that Clinton's people 
would be more attentive. They were also 
intoxicated by the possibility that, at long 
last, they might once again be serious 
players in Washington's theater of power. 
With access and influence at stake, it was 
all too easy to put memories of Rickey Ray 
Rector aside and get down to business. 

As Lewis had predicted, no sooner had 
Bob Dole nailed down the Republican 
nomination than his campaign manager, 
Scott Reed, began telling reporters that 
his boss intended to wage a 1988-style 
assault against Clinton. (It was almost 
anti-climactic to hear this, considering 
that Dole had modeled his 1996 primary 
campaign closely on Bush's '88 one.) 

In the general election, Reed said, Dole 
would buttress his bread-and-butter 
Republican message - tax cuts for all, 
wasteful spending for none - with a bar- 
rage of social/cultural attacks: on affirma- 
tive action, crime, gay marriage, and 
untraditional family values. 

Significantly, in the attempt to paint 
Clinton as Dukakis II, one of Dole's first 
strokes was a string of speeches in the 
spring railing against the president's 
appointments to the federal judiciary. In 
1988, Bush had turned the question of 
judicial philosophy into a matter of high 
politics by forever hammering at the 198 » 


SEARCH FOR 


The Pope's Mapplethorpe Collection 


HORO 


HotBot will find it. 


With their extraordinary 
lightweight design, the new 
MultiSync” MT600 and MT800 

projectors can go anywhere you can 
go. Down the hall, or down the road. 
And thanks to their uncanny ability to project bright, crisp 
and evenly illuminated images, you no longer have to sacrifice 
image quality for portability. 
You see, MultiSync MT" projectors deliver full-color, 
high-resolution images that can be adjusted to as large as 300” 


MultiSync MT800 
12.7"w x 5.9"h x 16.0"d, 17.6 Ibs. 


diagonally. A simple task via a remote that controls your 
computer and presentation, as well as the projector. 


MultiSync MTsoo 


Visit our new web site at http://www.nec.com 


All you have to do is plug in 
a source, which, due to simple 
connectivity and compatibility, can 
be anything from a notebook 


MultiSync MT600 
computer to a VCR. 


12.7"w х 5.9"h x 16.0" d, 15.9 Ibs. 
Now, shouldn't you explain all this to your coworkers? 
They're still wondering why you strolled past the water 
cooler holding this magazine out in front of you. To find 
out how to get a hold of the real thing, call 1-800-NEC-INFO. 


SEE, HEAR AND FEEL THE DIFFERENCE." 


NEC 


Key # 28232 


"А TRIPPY PROVOCATIVE ТОК THOUH 
PERFECTLY ARTIFICAL WORLDS ' 


- Janet Maslin, The New York Times 


PRODUCED BY GEORGE GUND - DIRECTED BY IARA LEE 


SYNTHETIC 
PLEASURES 


SAN DIEGO, CA * Sept 13-19 


NEW YORK, NY * Sept 13-26 


LARKSPUR, CA * Sept 13-15 
BOSTON, MA * Sept 20-26 

( LEVELAND, OH * Sept 20-26 
PHILADELPHIA, PA * Sept 20-26 
VORHEESS, NJ * Sept 22-26 
AUSTIN, TX ° Sept 27- Oct 3 
PITTSBURGH,PA ° Sept 27- Oct 3 
NEW HAVEN, CT * Sept 27- Oct 3 
WASHINGTON, DC * Oct 4-10 
PROVIDENCE, RI * Oct 11-17 
KANSAS CITY, MO * Oct 11-17 
WATERVILLE, ME * Oct 18-24 


SEATTLI 


Т.М E МЕ T- IZ E N 
4196 fact that Dukakis was a “card-carry- 
ing member of the ACLU, an organiza- 
tion Bush vilified as being soft on crime, 
soft on porn, and outside the *main- 
stream" of American life. Now Dole was 
accusing Clinton's *liberal judges" (98 
percent of whom he had inconveniently 
voted to confirm) of the very same sins. 

It was against this backdrop that, one 
day in March, the ACLU's press person 
in Washington received a call from a 
reporter at U.S. News & World Report ask- 
ing for a comment on the fact that “the 
White House is saying that it’s moderate 
because it opposes the ACLU on this whole 
list of issues? Laura Murphy's reaction 
was instant: “I said, ‘Oh no, we're back to 
card-carrying days and George Bush, only 
this time the Democrat is going after us?” 
When the story appeared, a quote from 
the White House’s Rahm Emanuel seemed 
to confirm Murphy's fears. ^We protect 
victims first and make criminals pay for 
their crimes,” Emanuel declared. “That 
may get us in the crosshairs of the ACLU, 
but those are our principles.” 

A few weeks later, in what has since 
become a mildly infamous incident, 
Murphy saw Emanuel at Ron Brown’s 
funeral. “I went up to him and said, 
‘What are you doing?’” Murphy recalls. 
“I said, ‘Lay off the ACLU. If you act right, 
you’re going to get our people to vote for 
you, OK? But if you keep on attacking us, 
you’re just going to piss our people off 
and get your ass kicked when there’s no 
turnout in 1996? And he said, ‘Yeah, yeah, 
beat me, beat me - I love it when you beat 
up on me. Come on, say it publicly. It's 
good for us if you fight us, I said, ‘Rahm, 
it's flawed thinking. You guys need to stop 
trying to out-Republican the Republicans’ 
But he just blew me off.” 

For his part, Emanuel recalls saying no 
such thing to Murphy. He also insists that 
he sees no mileage in goading the ACLU 
into assailing Clinton - a claim which 
was undercut somewhat when another 
White House aide referred, unprompted, 
to the ACLU-baiting strategy as “the Rahm 
Emanuel theory of the universe.” 

Several of Clinton's political advisers, 
Emanuel included, will also make the 
point that, compared with some of the 


president's high-profile battles with other 
interest groups - the NRA, for instance, 
or the tobacco industry - the dustups with 
the ACLU amount to small political pota- 
toes. “It’s not exactly something that a lot 
of swing voters are paying attention to,” 
Lewis says. But then, the ACLU isn't the 
only group feeling abused. In one exam- 
ple, Dole, at the urging of William Ben- 
nett, planned to play the gay-rights card 
in a serious way, and, while still Senate 
majority leader, introduced the Defense 
of Marriage Act. Without even modest 
hesitation, Clinton said he would sign the 
anti-gay marriage bill, which most legal 
scholars regard as flagrantly at odds with 
the Constitution’s “full faith and credit" 
clause. For many gay and lesbian activ- 
ists, the right to wed has always been a 
second-tier issue. Yet, given their active 
(and generous) support for Clinton in 
1992, his decision made for a stinging 
rebuke. As Evan Wolfson, director of the 
Marriage Project of the Lambda Legal 
Defense and Education Fund, memorably 
described it, “Looks like we're this year's 
Sister Souljah.” 

But it was on the battleground area of 
crime - where Dukakis had been so badly 
damaged, and Dole was so fully girded - 
that Clinton made his most gratuitous 
move as the anti-Dukakis. This fracas 
concerned Harold Baer, the liberal New 
York federal judge who had tossed a case 
against a cocaine dealer out of court on 
a search-and-seizure technicality. Repub- 
licans pounced. Seeking to defuse - or 
exploit - the situation, Clinton suggested, 
through his press secretary, that he might 
call on Baer to quit. 

That was going a bit too far: Clinton 
instantly found himself being thrashed 
soundly from every possible quarter for 
having threatened the independence of 
the federal judiciary, and he beat a hasty 
retreat. (Baer, meanwhile, reversed his 
decision.) 

Putting Baer aside, Clinton's handling 
of crime - once the most solid of Repub- 
lican issues - has been both spectacularly 
adroit and constitutionally catastrophic. 
All year long, the president has trotted 
out a slew of publicity-seeking initiatives, 
such as a “one strike and you’re out” rule 
for people who commit a violent crime or 
drug offense while living in public hous- 


ing. In April, the GOP thought it had the 
president in a bind when the party 
attached to the first terrorism bill restric- 
tions on the ability of prisoners, including 
those on death row, to file appeals - 
restrictions so severe that they greatly 
increase the chances that a defendant will 
be denied on appeal or even executed on 
the basis of a tainted trial; so severe, in 
fact, that they amount to turning habeas 
corpus into a right without a remedy. 

(It was a bill, said Senator Daniel Patrick 
Moynihan, that would have “confounded 
the Framers.”) 

Not a problem - Clinton signed it. 
Asked why their boss acquiesced in the 
hollowing of habeas corpus, Clinton’s 
aides proffer the now-standard line about 
how he deeply regretted doing so, after 
which they say it would have been politi- 
cally impossible in an election year to 
veto a terrorism bill - one passed on the 
first anniversary of the Oklahoma City 
bombing, no less. In truth, as the bill 
moved through Congress, Clinton never 
even tried to have the habeas provision 
changed. Never threatened a veto over the 
matter. Never even mentioned it. “There 
was no way we were gonna let Dole see 
even that much daylight,’ a White House 
aide says. 

As the Republicans have been learning 
the hard way, history records no cam- 
paign strategy quite like this one. What's 
different about these guys from other 
Democrats - from Dukakis, from Mon- 
dale, from Carter - is that they just don't 
care what the civil liberties types think,” 
a senior Dole adviser says. “They’re not 
concerned about the left, and that gives 
them the freedom to keep moving further 
and further to the right. Look at welfare. 
At the same time, Dole's out there trying 
to be more moderate, to not seem like 
a right-winger. It's a crazy goddamn 
dynamic. I can't tell you how many times 
in the last few months Гуе looked up and 
thought, Jesus, on these social issues, he's 
running to the right of us!" 

That's the political analysis. The social 
one, the one Americans will have to live 
with, is much simpler: in Clinton's bold 
scheme we may finally have reached the 
apotheosis of our political system, for 
here we have a candidate willing not 
merely to pretend to be something he 


isn't, but to pretend to be his opponent - 
and finding himself amply rewarded for 
his efforts. On virtually every social/cul- 
tural issue, Clinton has done what was 
“necessary” and let civil liberties be 
damned - and Dole has been denied a 
foothold. When Dole reached for pornog- 
raphy, there was Clinton with the CDA. 
When Dole mentioned Hollywood, there 
was Clinton with the V-chip. Heading into 
the final leg of the campaign, all that Dole 
seemed to have at his disposal was his tax 
cut, his helmet-haired running mate, Jack 
Kemp, and, well, himself. 

In some quarters, one hears about the 
importance of the low-frequency message 
the president's people are simultaneously 
sending - how, if Clinton gains a second 
term, he'll be free to treat civil liberties 
with respect, free to be true to his princi- 
ples. The civil libertarians are still hang- 
ing on to this slim hope. You can even 
see it these days in their anger, which 
stems from their belief that, as a former 
teacher of constitutional law, Clinton 
“knows better.” 

We won’t find out, of course, unless 
Clinton wins. Yet the notion that Clinton 
“knows better” rests on the assumption 
that the president possesses principles 
that are independent of political calcula- 
tion - and on civil liberties, at least, there 
exists virtually no evidence to support that 
assumption. It is perfectly possible that a 
lifetime of shameless compromise has left 
Clinton incapable of even identifying a 
civil liberty, let alone fighting for one. 

And what if he loses? Throughout this 
campaign, Bob Dole has been portrayed, 
with justification, as a man who would 
say anything - who would cozy up to a 
religious right he has always loathed, who 
would embrace a supply-side theory of 
economics he has always derided, who, as 
he admitted outright to Bob Woodward, 
would during the primary season advo- 
cate positions that he fundamentally 
opposed - all in order to get elected. 

The irony is that, given the political 
forces in play today and the expediency 
that Dole and Clinton share as the touch- 
stone of their politics, these two men who 
are so different in so many ways might 
well, on some of the most fundamental 
questions that presidents are ever asked 
to answer, hardly be different at all. m m m 
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4143 This lets the bad guys listen in. 
One day Jack Scantlin, the inventor who 
designed Citibank’s electronic systems, 
came into my office and asked, “What are 
you worrying about?” 

“Pm worried about someone putting a 
pair of alligator clips on the back of our 
mainframe, taking out $10 million, and 
putting it into a Swiss bank account.” 

“That’s simple,” Scantlin said. “You 
solve that by encryption.” 

Several months later I got a phone call 
from someone who introduced himself as 
the Deputy Secretary of Defense for Secu- 
rity. “Do you know a guy named Scant- 
lin?” he asked. “He has invented a cipher 
and applied to patent it under American 
law. He ain’t gonna get that patent, and 
you're never going to use that cipher 
overseas. Is that clear?” 

“Yes, sir,’ I said. So this was one cipher 
we never used. 


ple’s phones, and you don’t want their 
messages encrypted with anything the 
NSA can’t break. Wired has one view on 
encryption, and the secretary charged 
with antiterrorism has another - we have 
a policy dispute, and one way out of the 
room is to think of escrowing the crypto 
keys. 

If I'm a German banker or Singaporean 
stock trader, | don’t want my crypto keys 
held by the FBI. This means American 
technology is unsellable in the world 
market. 

Maybe, unless the secretary charged with 
antiterrorism phones up his or her coun- 
terpart in the Common Market and says, 
“Were all at risk. So let's create an inter- 
national standard." I think this will prob- 
ably happen, because it's necessary for 
the safety of the world. It's like a nonpro- 
liferation treaty for atomic weapons. 

So who's going to hold the keys? 

You could create an international agency, 
or a consortium of the world's great banks 


The world is now so porous to news 
there is no way you can put any weather- 


stripping around it. 


| thought bankers were exempt from 
crypto export laws? 
Not to my knowledge. We suffer the same 
export controls as people like Netscape. 
They recently implemented a crypto sys- 
tem that the French broke in no time at 
all. This happened because the Netscape 
people couldn't export their domestic 
system, which isn't all that good, either. 
But it's a lot better than what they're 
permitted to export. 
Should the US government lift the export 
controls on strong encryption? 
Yes, I think so. You can buy better stuff in 
Europe than you can here. We don't have 
a monopoly on brains. 
So why is the government so intransigent? 
Imagine you're Secretary of Whatever and 
your red phone rings. The president says, 
*You're in charge of preventing terrorism 
in the United States. The first plastique 
that blows up, you're out of here, buddy.” 
The means to prevent terrorism is intel- 
ligence. How do you do that? You tap peo- 
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could work together. No one would get 
access to anyone's private keys without a 
court order, which is similar to what we 
have now in the United States, where you 
can't tap someone's phone without a court 
order. All I know is that the world’s gov- 
ernments have to work together, because 
they've lost control of a lot of things they 
used to do by themselves. 
You've been in the crypto business for 
50 years. 
When the United States entered the 
Second World War, we had no ciphers, 
except for a little five-alphabet machine 
we had bought from United Fruit Compa- 
ny. (The secretary of war, a fellow named 
Henry Stimson, believed that “gentlemen 
do not read other gentlemen’s mail.”) 
During the Allied invasion of Anzio in 
May 1944, the Germans broke our codes 
and murdered us. After that, we jumped 
to an electromechanical machine known 
as the Sigaba, which was never broken, 
either by the Germans or our own people. 


Boo 


I was guarding two Sigaba machines on 
the Pacific island of Cebu when I was 
relieved of duty by a newly commissioned 
second lieutenant. This was one of the 
happiest days of my life, because they 
took a dim view - like shooting you - if 
you lost these machines. 

If we have unbreakable ciphers, why can’t 
we use them? 

The public policy question boils down to 
this: Is the security of the world’s finan- 
cial network as important as communi- 
cating with our SAC bombers? That’s the 
issue in a nutshell. 

What's your opinion of the Clipper Chip 
and other attempts by the government to 
build backdoor eavesdropping into our 
communications channels? 

The Clipper Chip was a clumsy attempt 
by the government to say to people, *Ter- 
rorism is important, we need to prevent it 
by reading the mail, and you can trust 
us.” But the world doesn't trust them. 
Mail was originally a government monop- 
oly - the King of England wanted to steam 
open envelopes and find out who was 
plotting against him. Nothing has 
changed since then, except that we do it 
in nanoseconds, without a tea kettle. 

How about the First Amendment protec- 
tion of free speech? 

I support the First Amendment in all cas- 
es, but I also think we should have libel 
laws that mean something, which we 
don't. The First Amendment is a funda- 
mental issue, but in my opinion it's moot 
in relation to the Net. There will be a lot 
of sweaty debate on this subject, but there 
is no way on God's green Earth the gov- 
ernment can exercise censorship on the 
Net in any meaningful way. Politicians 
love to get up and talk about pornogra- 
phy. They never think to tell their kids to 
turn off the PC. 

So the Net is technologically untouchable? 
l'll give you an example. Five years ago, 
expecting a visit from Gorbachev, the 
Chinese government proudly installed an 
automatic telephone exchange in Beijing 
and invited the media to cover this his- 
toric event. They're waiting for Gorbachev 
to arrive, when, suddenly, everyone 

all over the world sees a kid standing in 
front of a tank - the prelude to the 
Tiananmen Square massacre. The Chi- 
nese corked the pictures, but they 


couldn’t stop the faxes because of their 
automatic telephone exchange. 

Later something similar happened to 
Gorbachev. As soon as he leased a Rus- 
sian satellite transponder to CNN, the 
ballgame was over. 

The world is now so porous to news 
that there is no way you can put any 
weather-stripping around it. 

It’s also porous to hackers causing mis- 
chief on the Net. 

I would be interested in knowing if there 
is more thievery going on now than there 
was in the days of Jesse James. I wonder 
if the only difference is that today, when 
Russian hackers steal $10 million from 
Citibank it’s big news. Ten million dollars 
is what somebody gets when they knock 
over an armored car. But it doesn’t have 
the same sex appeal, because that’s yes- 
terday’s technology. 

The biggest electronic transfer of funds 
in the world is the Clearing House Inter- 
bank Payments System in New York. 
CHIPS handles a trillion dollars a day 
clearing Eurodollars. It’s been doing this 
successfully for a long time, with no 
breaches in security. 

You've said the Eurodollar market - the 
offshore trading of American dollars - is 
the most perfect market in the world. No 
one regulates it. No government controls 
it. 15 this our financial future? 

The Euromarket was created at a time 
when American banks were prohibited 
from paying interest on checking accounts. 
So all our money began moving overseas. 
It became stateless money. The Euromar- 
kets are now the greatest mobile pool of 
capital in the world. Money goes where it 
is wanted and stays where it is well treat- 
ed, and that's all she wrote. This annoys 
governments to no end. 

This huge pool of stateless money is 
destabilizing. It can move instantly, and 
it does. It's also annoying to governments 
because the market isn't in any one 
place, geographically. It resides in cyber- 
space. London today is the center of 
Euromarket trading, but if the British put 
on reserve requirements or other con- 
trols, Bahrain is waiting. In just a couple 
of keystrokes, the whole market could be 
gone. 

Technology has overwhelmed public 
policy. People keep predicting this will 


lead to a crisis, but I don't think it will. 
Who invented the Euromarkets? 

The Russians. They were afraid we'd 
freeze their dollar accounts, so they want- 
ed to put them in Europe. Bayer - as in 
aspirin - had its assets frozen during 
World War II, and they didn't get unfrozen 
until Bobby Kennedy negotiated their 
release in the 1960s. So a lot of people 
are justified in not trusting the US gov- 
ernment. 

As well as frozen money, you bankers also 
talk about hot money. What is hot money? 
Money that can move. It's the opposite of 
patient money. But money really has no 
volition of its own. It all depends on the 
people who own it and use it. If you get 
nervous and pull everything out of the 
market, at the end of the day you'll be 
holding hot money. 

What are the destabilizing influences of 
the Euromarkets and hot money? 

ГП give you two examples: during the 
heyday of the huge Japanese trade sur- 


It can't happen. If the Japanese own US 
government bonds, and they decide to 
“pull out” their money, they have to 

find somebody who will buy those bonds 
and pay them cash. Now they have US 
dollars, which they can't spend in their 
own country, so they have to find some- 
body who will buy those dollars for 
Japanese yen. “The money is always 
there, but the pockets change;" said 
Gertrude Stein, and she was dead right. 
Speculators and other destabilizing 
influences can churn a market, but the 
dollars in America never change. 

Is stateless money moving around the 
world with increased velocity? 

No question about it. What annoys gov- 
ernments about stateless money is that it 
functions as a plebiscite on your policy. 
There are 500,000 screens out there, lit 
up with all the news traders need to 
make value judgments on how well you're 
running your economy. Before the Euro- 
market and floating exchange rates, the 


Markets are self-correcting. That's why I trust 
markets more than governments. Governments 
aren't self-correcting, until too late. 


pluses, the Japanese bought United States 
government bonds to use up their dollars. 
They owned a sizable percentage of the 
American debt. So the folks who special- 
ize in terror wrote articles about how 
someday, if the Japanese “pull all their 
money out of America,” the government 
bond market will collapse. 

My second example comes from the 
Arab oil embargo. When the price of oil 
went from 2 bucks to 20 bucks, people 
said, ^The Arabs are going to own the 
world,’ and one day they'll “pull all their 
money out of America,” and the country 
will collapse. 

What happened in these two scenarios 
when the world was supposedly headed for 
destabilization? Today Saudi Arabia has a 
huge balance of trade deficit. They're not 
paying their bills on time, while the Japan- 
ese are trying to sell Pebble Beach for a 
third of what they paid for it. 

Were we ever in danger of a financial 
meltdown? 


president could go into the Rose Garden 
and make a statement about the dollar, 
and the world would quietly listen. 
Today, if the president goes into the Rose 
Garden and says something dumb, the 
cross rate of the dollar will change 
within 60 seconds. This creates what I 
call the information standard. The infor- 
mation standard is more draconian than 
the gold standard, because the govern- 
ment has lost control of the marketplace. 
It overwhelms it. 

How big is this pool of stateless money? 
When I first went into banking, the Feder- 
al Reserve could call up Citibank or Mor- 
gan and say, “We want you to buy $10 
million to support the currency.” Back 
then we controlled 20 percent of the for- 
eign exchange market, so that would sta- 
bilize it - boom! Now, the Fed could tell 
us to buy $100 million, and this would be 
pooping money down a well. 

You once calculated that if all the assets 


held by all the banks in the United 202» 
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4201 States were sold on the foreign 
exchange market, they would be disposed 
of in 10 minutes. 

That sounds right. CHIPS handles a tril- 
lion dollars a day. Thats a lot of money. 
The Chicago Mercantile Exchange is even 
bigger. 

The increased velocity of money gives you 
a difference in kind - not just degree. It's 
like a piece of lead: you put it on your 
desk, it's a paperweight; put it in a gun, 
it's a bullet. Same piece of lead. Big dif- 
ference. The huge volume and speed of 
the international financial markets has 
put a brake on the ability of sovereign 
governments to do a lot of things they 
used to do. 

As the power of sovereign governments 
wanes, who is left in charge? 

Everybody. 

"Everybody"? Aren't you really talking 
about a bunch of 23-year-old yuppie for- 


have a lot of people making independent 
judgments, which all come together in 
the marketplace and show up on your 
screen as a dollar/deutsch mark cross 
rate. You can argue that the 25-year-old 
yuppie with the Mercedes is a very poor 
judge of the integrity of the United States 
of America. But no single yuppie is going 
to influence the market that much, and 
by the end of the day, the market will 
have conducted a referendum reflecting 
the collective wisdom of people all 
around the world on what they think 

of our economic policies. This is one rea- 
son I’m an advocate of floating exchange 
rates. 

What's to keep the yuppies from flushing 
Bolivia or some other national economy 
down the drain? 

They won't do that, in their own self- 
interest. 

But hot money jumps in and out of mar- 
kets all the time. The crash of the Mexican 
peso is the latest example. 


Today, the value of money is hooked to 
nothing other than the information 
that flows through it. 


eign exchange traders sitting in front of 
their Bloomberg boxes punching up 
deals? Are foreign exchange speculators 
really the voice of democracy carrying on 
a global plebiscite? 

Why does the guy who changes your oil at 
Jiffy Lube have a vote in the presidential 
election? This is the way democracy 
works. Whether you're a 25-year-old yup- 
pie with a Mercedes on time or a guy 
changing oil, we all have the same vote. 
But the 23-year-old yuppie churning the 
foreign exchange market has a lot more 
influence on world trade than the guy at 
Jiffy Lube. 

Traders are a different breed of cat, ГЇЇ 
grant you that. The US unemployment 
numbers come out at 5.5 percent. A trad- 
er in Frankfurt looks at them and says to 
himself, “I wonder what that clown at 
Bankers Trust in London thinks those 
numbers will do to the US economy? As 
soon as he makes a move, ГЇЇ trade 
against him.” Like any referendum, you 
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Sure, markets reflect the yuppies’ view of 
the world, but yuppies are also very inter- 
ested in their ability to make a buck. If 
the marketplace doesn't share their view, 
they either switch gears or get run over. 
Markets are self-correcting. That's why 

I trust markets more than governments. 
Governments usually aren't self-correct- 
ing, until too late. 

Have you ever made a bad loan as a 
banker? І mean "bad" in the moral sense. 
No. During the Arab oil crisis, there was 
panic in the streets. The Arabs were going 
to own the world, and developing coun- 
tries were going to collapse, because they 
couldn't buy oil. So we recycled the mon- 
ey, not to dictators, but to foreign corpo- 
rations, many of which were state-owned. 
There was corruption in these countries, 
without any question. It wasn't as bad as 
the recent corruption down at the Fulton 
Fish Market in New York, but it was bad. 
And by this recycling we did in fact save 
the international financial structure. 


Hon 


So you never had any second thoughts 
about a loan that was stolen or put to 
bad use? 

In hindsight, the corruption and the 
amount of money bled off from those 
companies was a lot more than anybody 
knew about, including the United States 
government, Citibank, and the CIA. We 
based our loans on economic analyses 

- will the power plant supply enough 
kilowatts to pay back its loan? - without 
realizing that we also had to account for 
the fact that the head of the power plant 
was the dictator’s brother. 

As we approach the “twilight of sover- 
eignty,” what form of social organization 
will replace the nation-state? Will we have 
region-states? Netizens? One-world gov- 
ernment? 

The nation-state is not about to disappear. 
But the old concept of sovereignty, as gov- 
ernmental acts that cannot be reviewed 
by any other authority, is no longer valid. 
The CNN cameras are watching you. 
Because of those cameras, Iraq can no 
longer beat up the Kurds, for example, 
which they’ve been doing for 2,000 years. 
The cameras are another kind of global 
plebiscite conducted on the behavior of 
nations. The spread of economic freedom 
is enhancing the spread of political free- 
dom. To the extent that you have free 
markets and free people, you have an 
automatic governor on the exercise of 
untrammeled power. 

Do free markets necessarily create free 
people? 

No, not necessarily. But it’s very difficult 
to have a free people without free mar- 
kets. Command economies always fail. 
When they do, and the marketplace 
comes in - as it has over the last 10 years 
in Latin America - this is one of the great 
revolutions in the world. 

When we switched, in 1971, from the gold 
standard to the information standard, 
how did this affect the value of money? 
This is the first time in the history of the 
world that every major country has a 

flat currency that is not based on gold or 
silver or some commodity. Today, the val- 
ue of money is hooked to nothing 

other than the information that flows 
through it. If your currency becomes 
worthless, the world knows about it very 
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Yo! Bonjour! 

Has a certain ring to it. Ask these guys, 
recent university hires working on site in Paris. 
We sent them into the world, where they can 
apply their engineering skills, their problem solving 
skills, diplomatic skills. 


And even their skills at using those 


weird little tools that hold the shells of 
escargot (that’s 
French for snails) so you can eat them. 

It wasn’t luck that got them there. It was 
opportunity. The kind you will only find at a world class, 
global company like ours. We have young people 
working on state-of-the-art technology projects 
in Australia. 


Beijing. Chile. 


Even Siberia. 
They've taken their lives, and our 
technology, to the Nth degree. Further than they 


may have imagined, but not out of reach of possibility, 


when you work with IBM. 

Which brings us back to campus. 
This semester we’re scouting the country again, 
looking for more spirited people and ideas. 
We're pushing this company to the Nth degree. 


And you can take us there. 


VISIT www.cybrblu.ibm.com 
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a well-disciplined 
wireless 


Introducing the Trimble 
Palisade” smart antenna. 
From disciplining cellular 
voice networks to maxi- 
mizing the efficiency of 
paging systems, Trimble's 
Sierra" GPS timing tech- 
nology provides the 
greatest performance, 
accuracy, and reliability 
on the planet. Call or 
e-mail for specifications. 
1-800-787-4225 or 

(408) 481-7920 
oeminfoGtrimble.com 
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4202 are lousy, the market will punish 
you instantly. Pm in favor of this kind of 
economic democracy. There's nothing you 
can do to change it, except do right. 

How does the information standard alter 
the way we handle money? 

We used to study the balance sheet of 
General Motors, make an educated guess, 
and then buy a million dollars of com- 
mercial paper, which we then resold to 
GE. Today, GE's treasurer punches up the 
numbers on his Bloomberg box. Instantly, 
he knows as much about the credit of 
General Motors as we do. Intermediaries 
are an endangered species. The informa- 
tion standard has knocked them out. All 
the world's financial data is now online, 
which makes an incredible difference. 
You bet the bank on technology. You 
wanted to wire your customers into 
something called a "thin branch." What 
made you think, back in the '60s, that 


their money in front of the Hard Rock 
Cafe at 11 o'clock at night than get smiled 
at by a teller. 

Was your ultimate goal to link Citibank's 
computers into one global brain? 

Our greatest challenge was to get every- 
thing loaded onto one screen. If somebody 
has a line of credit in Euro-yen and wants 
to use it to trade in Saudi Arabian riyals 
while playing the interest spread on 
10-year Treasury bonds, how do you track 
these moves in real time, which is neces- 
sary for risk analysis? We finally succeed- 
ed in doing this for our 200 largest 
customers. 

One innovation that hasn't taken off is 
home banking. 

Who wants to do their banking at eight 
o'clock at night after a tough day in the 
office? The jury is out on that. I bank 
through my PowerBook, which sits here 
at my elbow. I buy and sell securities, pay 
bills, transfer funds. The technology is no 
longer an issue, but home banking has 


The information revolution has changed 
wealth: intellectual capital is now far more 
important than money. 


technology was the wave of the future? 
Jack Scantlin came into my office one day 
and said, “You guys are doing everything 
wrong. You're working on analog technol- 
ogy, which is yesterday's newspaper. The 
future is digital" 

Ninety days later, he showed up again 
with what we now call a T1 terminal. He 
dipped in my Citibank card, and up came 
my balance. Scantlin designed our ATMs 
and bank cards and computer systems - 
all digital. Suddenly the world changed, 
because we listened to him, and he was 
right. Scantlin's a genius who now lives 
on his own island in the South Pacific. 

A lot of people said your technology 
wouldn't fly. 

None of this was well received by our 
friends in the banking community. *Old 
people won't use automatic teller 
machines,” they said, “and young people 
won't use them, because they prefer going 
to tellers with pearly white teeth." But it 
turned out that people would rather get 
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been very slow to catch оп. 

You sit on the boards of a lot of biotech, 
computer, and start-up companies in 
Silicon Valley. What do you think of the 
culture? 

It’s fascinating to watch where the tech- 
nology is going. The place is brimming 
over with young people with ideas. 
There’s a lot of nonsense written about 
America’s work ethic going down the toi- 
let. You know it’s not true when you see 
these people working 18-hour days. They 
pop ideas all the time, and they are 
changing the world. 

Steve Jobs recently said of today’s 
advanced technology: "This stuff doesn't 
change the world. It really doesn't. I’m 
sorry, it's true. Having children really 
changes your view on these things. We're 
born, we live for a brief instant, and we 
die. It's been happening for a long time. 
Technology is not changing it much - if at 
all." (See "Steve Jobs: The Next Insanely 
Great Thing," Wired 4.02, page 102.) 205 > 
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<204 Far be it for me to argue with a guy 
who has $500 million and is a real guru, 
but I don’t think his statement stands up. 
We used to have a life span of 30 years, 
on a good day, and now people live to be 
80 or 90. Our quality of life is an order of 
magnitude better than it ever was. This is 
due to medical technology, nutrition, edu- 
cation, environment - all of it technology- 
based. 

If | asked you to go out and get a hundred 
bucks, what would you do? 

Га go to the ATM down the street. I 
haven’t been to a live teller in 15 years. 
Behind your desk | see photographs of 
you with Clinton, Bush, Reagan, Carter, 
Nixon. And is that President and Mrs. 
Marcos? 

That's Mrs. Shoes herself. Pm being pre- 
sented with the Order of the Golden 
Heart, which caused so much uncontrol- 
lable laughter among my colleagues that 
Гуе kept that picture on my wall all 

these years. 

There is a lot of anxiety in the land about 
downsizing, about workers becoming 
plug-and-play modules in corporate 
strategies. Does stateless money go with 
disposable workers? 

I don't think so. The unemployment rate 
in the United States is low, around 5 per- 
cent, which is half the unemployment 
rate in Europe; and it's been stable for 

10 years. Our national anxiety, which is 
very real, has been exacerbated by the 
media. They have seized on the issue and 
played to our worst fears. In 1900 we had 
20 million people on American farms. 
Today we have a million and a half. We 
feed the world. Where did all those 
people go? Back then there was no media 
sticking microphones in people's faces, 
asking them how they felt about losing 
the family farm. We are engaged in a 
huge revolution, and in all revolutions 
you have enormous anxiety. Whenever 
the old gives way to the new, everybody 
with vested interests in the old starts 
crying that the world will stop. There 
aren't many people with vested interests 
in the new. 

What is this revolution? 

It's the third great revolution in the histo- 
ry of the world. First came the neolithic 


revolution in agriculture. Then the in- 
dustrial revolution. Now we're 
moving to an information society. 
Revolutions aren't made by gadgets 
and technology. They're made by a shift 
in power, which is taking place all over 
the world. Today, intellectual capital is 
at least as important as money capital 
and probably more so. But the world's 
accounting system is based on hard as- 
sets you can see and feel. We don't book- 
keep intellectual assets. Take the relative 
market capitalizations of Microsoft and 
General Motors. Microsoft, which has 
no fixed assets except for a few buildings 
in Seattle, has a market cap of $71 billion. 
General Motors, which has lots of assets, 
has a market cap of $58 billion. The 
marketplace is capitalizing intellectual 
assets, while the accounting profession 
is not. 
After the revolution, what happens 
to money? 
The information revolution has changed 
people's perception of wealth. We original- 
ly said that land was wealth. Then we 
thought it was industrial production. 
Now we realize it's intellectual capital. 
The market is showing us that intellectual 
capital is far more important than money. 
This is a major change in the way the 
world works. Just like all the farmers 
who disappeared during the industrial 
revolution, the same thing is now happen- 
ing to huge numbers of people in industry 
as we move into the information age. 
What other changes are in the works? 
In today's revolution, the line between 
service and industry is being erased. Even 
the industrialists are beginning to under- 
stand this. They used to make Rotary Club 
speeches about America turning into a 
nation of hamburger flippers. Then after 
lunch you'd visit their factories, where 
you'd find three guys in a control booth, 
watching screens and running the pro- 
duction line. Is this the service business? 
Is this the equivalent of hamburger 
flippers? Obviously, the vocabulary we 
use is obsolete. We're witnessing a com- 
plete change in the concept of wealth, 
and whenever that changes, you have 
political change. People invested in yes- 
terday will fight to the last person. People 
trying to invest in the future will push the 
agenda of social change. m m m 
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4147 argue in favor of ATM. Doran believes 
the technology is “fundamentally broken" 
and "almost completely wrong." Not only 
does he have the technical chops to back up 
these beliefs, but the topic is liable to set 
him off on a rant about the war between 
the Internet community and the telecom 
community that at times sounds like a para- 
noid, revisionist history. 

“How do you scare a Bellhead?" he begins. 
“First, show them something like RealAudio 
or IPhone. Then tell them that right now 
performance is bandwidth-limited, but that 
additional infrastructure is being deployed." 
Then "once they realize their precious voice 
is becoming just a simple application on 
data networks," point out "that the Internet 
is also witnessing explosive growth com- 
bined with 45 percent returns on invest- 
ment, compared to 5 percent growth and 
only 12 percent or so returns for voice." 

In short," says Doran, make Bellheads real- 


the computer yahoos." It's "hardware versus 

software." It's "people who need their kids to 
program their VCR versus people who grew 

up knowing how to do that stuff." And all of 
this, says Doran, can be seen just by looking 

at how ATM works. 


The roots of war 


he inner workings of ATM are 
not, in themselves, terribly 
revolutionary. The core tech- 


niques were developed independently in 
France and the United States in the 1970s by 
two researchers: Jean-Pierre Coudreuse, who 
worked at France Telecom's research lab, 
CNET; and Sandy Fraser, then an engineer at 
Bell Labs. Both were interested in the same 
thing: designing a universal architecture 
that could transport data as well as voice 
at high speeds and that would make the 
most efficient use of the network's resources. 
When, in the early 1980s, it became clear 
to the world's telephone companies that non- 
voice, data traffic was going to be increas- 


It's the detail-oriented telecom guys 
versus the computer yahoos. 
It's hardware versus software. 


ize they are witnessing their extinction. 

"How does a Bellhead react?" he contin- 
ues."Usually a ‘hmm’ or even a polite ‘that’s 
neat,’ followed by desperate attempts to kill 
the Internet in any way possible. One way 
is to try to take control of it by controlling 
the transmissions layer — by trying to make 
ATM supplant the packet-switching fabric." 

| point out that Vint Cerf, "the godfather 
of the Internet," says the opposite: he claims 
there is no conflict between the telecom 
and data divisions at MCI."We don't have 
camps," Cerf had told me."Our voice engi- 
neers work hand in hand with our data engi- 
neers.” To that, Doran quickly retorts:"Vint 
Cerf is on drugs. He should start figuring out 
why so many MCI engineering résumés are 
circulating." 

The battle, Doran continues, is between 
a community "that is used to making plans 
based on extrapolating from the previous 40 
years" and one that is "trying to do the equi- 
valent of modifying a 747 while it's in the air." 
It is "the detail-oriented telecom guys versus 
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ingly important, Coudreuse's and Fraser's 
research began to bear fruit. Although 
most in the telecom community were well 
aware of the Internet and its use of packet 
switching, few felt that it was a technique 
appropriate for voice. (AT&T actually told the 
designers of Arpanet that packet switching 
would never work - an attitude that has 
only barely softened after 15 years of evi- 
dence to the contrary.) 

Instead, the voice-dominated telecom 
industry charged the International Telecom- 
munications Union with devising a new 
standard for carrying data and voice traffic 
at broadband rates. By 1990, after inter- 
minable debates, the group had finally set- 
tled on a solution that looked a lot like the 
systems designed by Coudreuse and Fraser. 
But for the standard to succeed commer- 
cially, the telcos needed to convince the com- 
puter industry - made up almost entirely 
of Netheads - to support ATM. 

To win over the Netheads, the telcos 
advanced ATM as a supporting protocol — 
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it wouldn't replace IP, it would run under- 
neath it. ATM would be the low-level stan- 
dard that everyone agreed on, and then the 
Netheads could build on it. ATM would be 
the standard-gauge railroad track on which 
both the voice and data armies could run 
their separate trains. The approach was suc- 
cessful, at least at first. Sun Microsystems 
was quick to announce its support of the 
protocol back in 1990, and in the academic 
world, computer scientists like David Ten- 
nenhouse at MIT began to research how to 
best take advantage of ATM. 

But not everyone was swept off their feet. 
Many in the computer industry bitterly 
watched firms and co-workers embrace a 
technology they believed was second-rate. 
“What puzzles me about ATM,” says Steve 
Deering, a networking researcher at Xerox 
PARC and a longtime Internet guru, “is that 
the computer industry paid attention. We 
always used to ignore their protocols like 
X.25, or ISDN. I have this fantasy that all 
these phone company guys sat around and 
said,'How about we come up with some- 
thing completely brain-damaged. Then 
maybe the computer guys will notice.” 

Today, the battle is at an impasse. In the 
backbone switch and router industry, a 
0551.6 billion dollar market, an equal num- 
ber of companies are arrayed on both sides. 
For example, Fore Systems has put all its 
money in the ATM basket; NetStar offers 
grudging support while continuing to argue 
vehemently against it. Cisco, the industry 
giant, has hedged its bet: last April the com- 
pany purchased ATM switch vendor Strata- 
Com for $4 billion. Among the big ISPs, the 
debate is also undecided: MCI is now using 
ATM equipment in its Internet backbone, 
but Sprint very definitely is not. 

Despite the current stalemate, it is possi- 
ble to predict where the battle is headed by 
closely examining the three critical debates 
that underlie the fight between Bellheads 
and Netheads. The first, and most funda- 
mental, is the battle over whether a dedi- 
cated connection should always be set up 
between people who are communicating. 


Who foots the bill? 


t the heart of the ATM 
debate is really an older 
argument,” says Brian Reid, 


the elder statesman and gnomic director of 
Digital's Networking Systems Laboratory. 


“It is the debate between packet-switching 
fans and circuit-switching fans; two sides 
with irreconcilably different points of view.” 
It is a distinction that also underlies the 
most durable myths and clichés about the 
Internet. When people point out that “the 
Internet interprets censorship as damage 
and routes around it," they are really talking 
about the difference between circuit switch- 
ing and packet switching. 

Circuit switching goes back to the original 
days of the telephone network, when switch- 
board operators would connect two phone 
lines with patch cords to create an electric 
circuit. Today the circuits are virtual rather 
than physically distinct wires, but the princi- 
ple of setting up - of predetermining - a 
connection remains. 

When | use the phone at my office in San 
Francisco to call a friend at MIT, the tele- 
phone switches between us first decide on 
a route for our voices to travel. The route 
might go from San Francisco to Austin to 
Newark to Boston. Once that connection is 
established, my friend and I have full use of 
that conduit for as long as the connection 
stays up. But if one of the intermediate 
switches is destroyed by some calamity, say, 
in Austin, then our connection dies. 

The Internet, on the other hand, doesn't 
require connections to be set up ahead of 
time. І can just send a packet to my friend 
without waiting for permission. How the 
packet gets there depends on the second-to- 
second status of the network's topography. 
Internet packets act like tiny autonomous 
agents that are able to find their own way. 
Both the advantages and disadvantages of 
packet switching are due to the difficulty of 
keeping track of traffic that can come from 
any direction. It makes packet-switched net- 
works harder to censor (or destroy), but it 
also makes them harder to manage. 

"Traffic management" is a phrase with 
almost totemic weight among telecom engi- 
neers. So it's not surprising that when they 
looked at data traffic, their first thought was 
to make the packet switching of the Net- 
heads act more like the circuit switching 
traditionally used for voice. Or as David 
Sincoskie, one of Bellcore's key people who 
helped make ATM a reality, tells it:“Our goal 
was to prove we could achieve the same 
quality of service as circuit switching, but 
with packets." Which is exactly what ATM 
does. Voice and data are both split into 


small, equal-sized packets. But a virtual con- 
nection, called the VC, must be established 
before these packets can be sent. That's 
because ATM packets are lobotomized: 
instead of knowing where they want to go, 
as in a true packet-switching network, they 
just know the ID number of the virtual cir- 
cuit they belong to, and they must stick to 
that predetermined path. 

Digital's Brian Reid compares ATM to the 
early days of plastic, when the magical new 
substance was first made to look like existing 
natural materials such as wood and ivory. 
Similarly, he says,"ATM is imitation packet 
switching, and the result is that you lose much 
of what makes packet switching special." 

Nonetheless, there are some technical 
arguments in favor of ATM's virtual-circuit 
approach. For example, it takes fewer bits 
for a packet to carry a virtual-circuit ID 
number than it does to carry a complete 
destination address. And since the table of 
virtual-circuit IDs is smaller than the com- 
plete table of destination addresses, ATM 


But these arguments don't fly at all with 
Nethead zealots. As PARC's Steve Deering 
delights in pointing out: "IP is hard to charge 
for? That's not a bug, that's a feature!" True 
Netheads have an almost blind faith in the 
power of new technology - rather than 
complex charging systems - to solve band- 
width woes. (Admittedly, this "blind faith" 
has been borne out for the last 30 years.) 
But more generally, Netheads' dislike of 
ATM's circuit switching in drag has to do 
with how they think about traffic. 

"Essentially, ATM is a very predictable 
technology. There is no scope for anything 
that doesn't fit the model," begins Doran, in 
full-power didactic mode. "ATM comes from 
a culture that believes it can do long-term 
predictions of traffic levels. The problem is 
that it applies a rigid scheme to what is 
intuitively very fluid." 

Indeed, Bellheads use phrases like "rate 
control" or "traffic shaping" when talking 
about ATM. Traffic is something to be tamed, 
sorted, and organized. Even though hun- 


ATM traffic control is like 
US highway engineers wanting to build 
dividers and carpool lanes - in Bombay. 


switches can do the necessary lookups faster. 

But the decisive argument, at least from 
the telecom point of view, is that it is easier 
to manage traffic when it's cleanly separated 
into unique connections. Billing makes for a 
good - and not unimportant - example. It's 
very hard to count IP packets and decide 
who should pay for them. But it's easy to 
keep track of who opens a connection and 
how long that connection stays open. In 
short, ATM would allow Internet providers 
to charge by usage, instead of a flat rate. 

That's an ability many experts, even out- 
side the Bellhead coterie, are quick to 
embrace. Economists like Hal Varian of UC 
Berkeley have long argued that some kind 
of usage-sensitive charging system must be 
instituted for the Internet to remain sus- 
tainable. Flat-rate pricing, after all, doesn't 
provide any economic incentive to refrain 
from wasting the Net's limited bandwidth. 
One result is undergrads who, for $29.95 a 
month, clog up the Internet with CU-SeeMe 
sessions. 


Hon 


dreds of different connections end up multi- 
plexed on a single fiber-optic pipe, every 
ATM connection is treated as if it has its 
own, narrower pipe. It's as if a group of US 
highway engineers went to Bombay and 
started building things like dividers and car- 
pool lanes. 

Netheads, on the other hand, cheerfully 
admit they have no idea what traffic will 
look like next month. It is easier, they say, to 
have the packets fight it out among them- 
selves than to try to force some kind of 
order on them. Traffic is unpredictable, spon- 
taneous, liable to jump up in strange pat- 
terns. Doran sounds almost mystical when 
describing the traffic that flows across his 
network:"Each time one thinks one under- 
stands the variables, more appear." 

This philosophical divide should sound 
familiar. It's the difference between 19th- 
century scientists who believed in a clock- 
work universe, mechanistic and predictable, 
and those contemporary scientists who see 
everything as an ecosystem, riddled 208 > 
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4207 with complexity. It's the difference 
between central and distributed control, 
between mainframes and workstations. 


Fractal facts 


nly recently, however, have 

Netheads been able to point 

to analytical evidence, rather 
than just anecdotes and vague impressions, 
to support their worldview.They were in the 
same situation as Parisian engineers in the 
1800s, when the structure of the water sup- 
ply system shifted from a hierarchy to a net- 
work. One French engineer, struggling to 
build the newly conceived network system, 
wrote in 1826:"The whole problem is to 
know beforehand the pressures that exist 
at the different connection points, and it is 
precisely on how to get these results that 
we lack factual knowledge, and consequently, 
the necessary rules of calculation." Similarly, 
Internet engineers lacked solid numbers 
about what traffic "looks like" and the quan- 
titative tools to model it. 

For the last 20 years, most analyses of data 


traffic – including those ATM is based on - 
have assumed that traffic bursts follow a 
Poisson statistical distribution. The Poisson 
distribution is a mathematical model for 
describing physical processes over time; it's 
used to predict the frequency of auto acci- 
dents, atomic disintegrations, and, perhaps 
most famously, the fall of bombs and Sloth- 
rop's sexual encounters around London in 
Thomas Pynchon’s Gravity's Rainbow. 

One important property of a Poisson dis- 
tribution is that the statistical variance 
between events is fairly small. It's easiest to 
understand this by thinking of a graph of 
telephone use, with the vertical axis repre- 
senting voice traffic and the horizontal axis 
representing time. If the horizontal axis has 
a very high granularity — say, one tick mark 
represents one minute – you will see bursts 
of traffic as people pick up their phones. 
However, as you zoom out - say, one tick 
mark represents one day - those bursts 
average out, and traffic appears as a steady 
line.In other words, daily loads are fairly 
predictable. 

That kind of smoothing is good news for 
telephone engineers, because it means they 


can safely optimize the network for this 
steady level of traffic. But in 1993, a group 
of mathematicians at Bellcore and Boston 
University published a paper that showed 
the Poisson distribution is worthless when 
it comes to describing data traffic. Their 
startling but widely accepted paper,"On the 
Self-Similar Nature of Ethernet Traffic," 
reported that if you graphed data transmis- 
sions over time, the result looked something 
like ... a fractal. 

A fractal is a pattern that appears the 
same no matter what scale it's viewed at. 
Look at a small region of a Mandelbrot frac- 
tal at 400-power magnification, and it will 
look just like a duplicate version of the larger 
region that surrounds it. Similarly, if you 
graph the peaks and valleys of data traffic 
over time, and then vary the scale of the 
horizontal axis, you don't see any smoothing. 
Traffic remains bursty no matter what the 
time scale.That makes it hard to optimize 
data networks, because if you provide only 
enough capacity for the "average load," then 
you'll get swamped by the inevitable bursts. 

According to Walter Willinger, one of the 
paper's authors,"Networking people were 
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extremely happy when we published our 
paper. They finally had this ammunition. 
Now they could say, ‘See, we told you that 
your models didn't work!” Less happy were 
those who saw the theoretical underpin- 
nings for their networking technology sud- 
denly give way. As Willinger says:“There is 
no doubt in my mind that this will have seri- 
ous implications for ATM.” 

But exactly what the implications are 
turns out to be harder to determine. One 
of the reasons for the Poisson distribution's 
popularity is that the method is easy to 
work with. Efficient tools for working with 
fractal-like distributions, on the other hand, 
simply don't exist. So until researchers like 
Willinger develop ways to apply this great 
insight, we can't describe its impact in any- 
thing but broad strokes. 

We can specify the piece of the ATM pro- 
tocol most likely to blow up when faced 
with massive amounts of fractal-like traffic. 
It's what the Bellheads call quality of service 
(QoS), and it represents the second of the 
three fault lines in the war between the 
telecom and data communities. It's the 
debate over whether to make hard guaran- 


tees about the quality of service customers 
can expect, or whether to promise only 
"best effort." 


Malthusians versus 
Cornucopians 


o understand this quality-of- 
"HE issue, | went to a tall, 
windowless building on Frank- 


lin Street in downtown Oakland to see the 
PacBell NAP and the new StrataCom ATM 


are located in a gray concrete bunker on 
the tenth floor, along with, when | showed 
up, three bored, tattooed men. (None of 
whom, it turned out, were aware of what 
exactly the boxes were for – an admission 
that, in my mind, sealed the fate of Pac- 
Bell's Internet efforts.) 

During my tour of the equipment cages, 
Jim Diestel, the director of Internet NAP 
marketing, walked me through the reasons 
ATM is the way of the future. He spoke of 


As an international standard, ATM draws 
more manufacturers into the market, 
driving prices down to unprecedented levels. 


switch that Walter Williams had announced 
at the NANOG conference. 

Most of the cavernous building is now 
empty, due to years of technological prog- 
ress that have shrunk giant crossbar switches 
to the size of microchips. The few brief- 
case-size boxes of blinking lights that 
make up the Oakland portion of the NAP 


how, because ATM had been designed with 
gigabit speeds in mind, it was much easier 
to build fast ATM switches than fast IP ones. 
(Indeed, StrataCom switches were able to 
support 155 Mbps connections long before 
Cisco equipment could.) Diestel explained 
that, thanks to ATM's status as an interna- 
tional standard, more and more 210 » 
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4209 manufacturers were entering the mar- 
ket, driving prices down to unprecedented 
levels. And Diestel twice mentioned how 
ATM technology would bring a higher qual- 
ity of service to the Internet. No longer 
would | find myself watching the pulsating 
Netscape icon, wondering what went wrong. 

What he didn't mention was that PacBell 
had tried to use ATM equipment in its NAP 
once before, back in 1994. That attempt 
ended in disaster: service quality plummeted 
and the equipment had to be thrown away. 
The paradoxical reason: ATM's vaunted abil- 
ity to provide high-quality service. 

An ATM switch acts a lot like a railroad 
switching yard. It takes packets from a 
bunch of different lines, then switches 
them onto the correct output line. A packet 
will arrive on a line from Los Angeles, for 
example, then get shot out on a line to 
Denver. The tricky part is when packets 
from different input lines contend for the 


ets - they will never follow the steady distri- 
bution that ATM desires. This is the unfortu- 
nate reality that killed PacBell's original ATM 
equipment: untimely packets filled up the 
switch's memory, forcing it to drop addi- 
tional packets on the floor and hope no one 
would notice. But people did. 

PacBell's new switch, the StrataCom BPX, 
has a whopping 192 Mbytes of memory on 
board just to buffer packets.This seems to 
be working, but many feel that once the 
traffic loads increase, it too will choke. 
Besides, IP advocates point out, this buffer 
memory ends up being the single most 
expensive part of the switch - sometimes 
as much as 30 percent of the total cost. Why 
not get rid of it? 

Instead, Netheads say, forget about qual- 
ity-of-service guarantees. Bandwidth is 
cheap - simply overengineer the network to 
provide so much bandwidth that nobody 
cares about fairness. If the lines are running 
at 100 Gbps, as they should be in a few 
years, nobody is going to care if their packet 


Bellheads say the Net's RSVP protocol 
is simply a case of reinventing telephone 
technologies and giving them a new name. 


same output line. 

IP's solution is to handle packets on a first- 
come, first-served basis. That's nice and sim- 
ple, but it isn't always fair. If a long stream of 
packets headed for New York arrives on one 
input line, any packets going to the same 
destination that arrive even a nanosecond 
later have to wait behind the entire stream. 

ATM tries to adjudicate this process so 
that everyone gets an equal share of band- 
width. This is done by specifying exactly 
how often each connection can send a 
packet. If a connection's packet arrives too 
early, it must wait at the switch until its time 
slot comes up; if the packet comes too late, 
it must wait for the following slot. 

This vision of packets goose-stepping 
their way down the Internet is striking, but 
ultimately doomed. In order for it to work, 
the ATM switch must store all the untimely 
packets in memory until they can be sent. 
And there will be a lot to store. Because data 
traffic follows a fractal-like distribution, 
there will always be uneven bursts of pack- 
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gets stuck behind a bunch from someone 
else - it will still be plenty fast. Plus, say the 
Nethead radicals, Internet applications 
should be adaptive. They shouldn't need a 
guaranteed amount of bandwidth. 

Steve Deering, the PARC researcher, uses 
a story about the 1989 Loma Prieta earth- 
quake in the San Francisco Bay area to 
make this point."During the earthquake, a 
professor at Stanford was on a business trip 
and desperately wanted to find out if his 
family was OK. That's only a few bits of 
information, but all the phone system had 
to offer was a perfect 64-Kbps channel or a 
busy signal - and of course he, and almost 
everyone else trying to phone the Bay area 
that day, got nothing but a busy signal." 
Instead, Deering suggests, “An Internet tele- 
phone application that used progressively 
aggressive compression - or even that said, 
‘Insufficient bandwidth for voice: please 
type your message’ - would have allowed 
the available bandwidth to carry many, 
many more useful bits." 
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This position is an absolute anathema to 
Bellheads, because it goes against principles 
that are deeply imbued in their culture. 
These are principles that reach back to the 
early part of this century, when AT&T floun- 
dered against competition from hundreds 
of small independent phone companies. It 
was only when Theodore Vail retook control 
of the company and emphasized high qual- 
ity of service as a competitive advantage 
that AT&T regained its footing. Even in the 
1970s, AT&T argued against allowing MCI 
into the long distance market, partly on the 
grounds that the new entrant's sound qual- 
ity would be unacceptable to the American 
public. (Making it wonderfully ironic that 
today MCI's Cerf supports the need for qual- 
ity-of-service guarantees on the Internet.) 

Still, there are plenty of technical argu- 
ments that can be made in favor of quality- 
of-service guarantees, and virulent debates 
on the subject seem to flare up every few 
months on one technical mailing list or 
another. A representative example occurred 
last spring on the ip-atm list. Like all debates 
on this topic, it petered out after both sides 
had reduced their arguments to dueling 
historical anecdotes. On the pro-QoS side, 
someone pointed out that "the golden rule 
of disk space applies to bandwidth too: no 
matter how much you have, it's 90 percent 
utilized. Hence the need for QoS." On the 
anti-QoS side, Deering drew on an opposing 
historical precedent."Determining the right 
way to provide QoS is about as interesting 
as the obsolete debate about what the right 
charging model is for CPU usage on a time- 
sharing system. That debate was rendered 
irrelevant by the availability of cheap 
processors, and | predict the debate about 
the right model for QoS will be rendered 
equally irrelevant by cheap bandwidth." 

In short, it boils down to the Malthusians 
versus the Cornucopians, with the Bellheads 
predicting bandwidth scarcity and the Net- 
heads predicting abundance. 

Fortunately, a middle ground is emerg- 
ing. A group of IP advocates is developing 
a scheme called RSVP, which provides the 
main benefits of ATM's QoS mechanisms 
(essentially by locking up a set amount of 
bandwidth) but which is far more adapt- 
able to different traffic patterns. This proto- 
col could be used by special applications, 
such as online games, that really require 
bandwidth guarantees. 212» 
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<210 While ATM co-creator Sandy Fraser 
suggests that RSVP is simply a case of the 
Netheads “reinventing telephone technolo- 
gies and giving them a new name,’ it really 
is a new twist on what came before. In 
essence, RSVP applies a software sensibility 
to a problem that ATM tries to solve with 
rigid hardware. 


Leave it to the 
diplomats 


he third and final core debate 
$ » the war between the Bell- 
heads and the Netheads is 


over something terribly mundane: the num- 
ber of bytes in an ATM packet. Yet this may 
be the fault line that ends up mattering 
most. Packet size is the primary reason 
Doran hasn't deployed ATM equipment in 
Sprint's network; it is also the reason MCI's 
Vint Cerf did. 

An ATM packet, technically known as a 


an ATM packet, 5 of the 53 bytes are essen- 
tially worthless. That means you're throwing 
away about 10 percent of your bandwidth 
right from the start — an effect known as 
the "cell tax." Cerf sums up the situation: 
"The only good thing about 53 is that's 
how old | am." 

So why did 53 get chosen? Because an 
extremely corrosive influence was injected 
into the technical debate over ATM: interna- 
tional politics. 

When the telecom community wants to 
set a standard, it must go to the Interna- 
tional Telecommunications Union, a UN 
treaty organization. Each country is repre- 
sented by a delegation. Arguments are car- 
ried out formally and with great attention 
to protocol. And final votes are cast by gov- 
ernment representatives. (In the case of the 
US, this means someone from the State 
Department.) It would be hard to come up 
with an atmosphere less conducive to set- 
ting technical standards. 

Imagine, then, the 1988 ITU meeting in 


ATM’s cell scheme sounds as insane 
to Netheads as Ford announcing 
a new car shaped like an upright obelisk. 


cell, is 53 bytes long. The first five bytes 
(called the header) contain information 
about the cell and its connection; the next 
48 bytes (the payload) contain the actual 
data. Contrast this with an IP packet, which 
has a 20-byte header and a variable-length 
payload of anywhere from 12 to 65,536 
bytes. It's difficult to convey how insane 
ATM's cell scheme sounds to anyone in the 
data community, but it's roughly equivalent 
to Ford announcing a new car that is shaped 
like an upright obelisk. Sure, it could be 
made to work, but it's neither aerodynamic 
nor practical. 

Computers, after all, are binary systems. 
That means they like to work with powers 
of two: 64, 128, 256.... At the very least, 
they like to work with even numbers, 
which divide easily. What they definitely 
don't like working with is prime numbers. 
But if you had to pick a prime number for 
cell length, you would at least want to 
make it large. The shorter the length, the 
greater the percentage of overhead. With 
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Geneva, where delegations from two dozen 
countries met to decide on the length of 
an ATM packet. It was immediately obvious 
that consensus was going to be difficult: 
The Europeans wanted 32-byte payloads, 
because that would be best for voice, while 
the Americans and Japanese wanted 64- 
byte payloads, since that would be better 
for data. (Although the American delegation 
was firmly in the Bellhead camp, it was at 
least aware of Nethead concerns. The Euro- 
peans saw little demand for data and didn't 
expect that to change anytime soon.) 

According to Richard Vickers, who was 
part of the US delegation, the discussion 
quickly turned confrontational, with the US 
and France becoming the main combatants. 
As the invective became more heated, pres- 
sure built to solve the question the diplo- 
matic way: split the difference. And so was 
born the 48-byte payload, which, combined 
with a 5-byte header (the smallest that the 
ITU could agree upon), added up to a 53- 
byte cell. 


B1H 


No one was terribly pleased with the 
result. Sandy Fraser, forced to watch his 
technology haggled over like some kind of 
border dispute, now says,"In my view, they 
picked the worst of both worlds." The Net- 
heads were far more vocal. T-shirts and but- 
tons with a slash through a red 53 became 
popular at subsequent Internet conferences. 
Doran practically sputters when the topic 
comes up, claiming that the short cell size 
results in almost 30 percent overhead when 
used to carry IP traffic. That's because longer 
IP packets have to be distributed across 
multiple cells, often leaving the last cell only 
partially filled."Why should | throw 30 per- 
cent of my bandwidth away?" he asks 
incredulously. 

Carl Cargill, who has studied high tech 
standards for 14 years and currently handles 
standards strategies for Netscape Communi- 
cations Corp., sees the episode as a study in 
the opposing ways that the telecom and 
data industries think about standards:"Inter- 
connection is really important for telecom 
companies. So first they agree on a standard, 
then they compete. Computer companies, on 
the other hand, compete right off the bat 
and let the market pick the standard." 

The advantage of letting the market 
decide is that bad standards are less likely 
to survive. (There are counterexamples, of 
course, like VHS.) The advantage of the tele- 
com industry's system - standards de jure - 
is that manufacturers face less risk: they 
don't need to worry that their products will 
quickly be rendered worthless by a compet- 
ing standard. 

We are currently watching these two 
approaches play out in the switch and 
router industry. While datacentric IP router 
manufacturers have hung back, waiting to 
see where the market is headed, ATM switch- 
makers have leapt ahead, secure in the 
knowledge that their standard is backed by 
the world's mammoth telecom companies. 
Hence, it is possible to go out and buy an 
ATM switch today that runs at 622 Mbps. 
But top-of-the-line IP routers from Cisco 
and NetStar still go up to only 155 Mbps. 

This is why some ISPs, including MCI and 
€ Home, now use АТМ in their network."We 
were forced to embrace ATM,” explains Rob 
Hagens, MCI's director of Internet engineer- 
ing."We wish we didn't have to, but the only 
equipment out there that can handle the 
speeds we need is ATM-based." 


Although MCI uses ATM in name, the com- 
pany certainly doesn't use it in spirit. It has, 
as much as is possible, lobotomized the tech- 
nology. Instead of having ATM constantly 
opening and closing new connections each 
time a user links to a Web site, MCI leaves 
a single wide connection “nailed up” be- 
tween the main hubs along its backbone. 
And MCI currently turns off ATM's attempt 
to guarantee quality of service, since it 
breaks down in the face of unpredictable 
traffic. The cell tax? That's the unfortunate 
cost of doing business. 


Truce 


f you take this kind of pragmatism 
to its logical conclusion, you end 
up at an anonymous office park in 


Palo Alto, California. There, a small start-up 
called Ipsilon is building the foundation for 
what will come once the war between the 
Bellheads and Netheads ends. 

Ipsilon was founded in 1994 by Tom Lyon, 
who had been involved with Sun's initial 
ATM efforts. Big and shy, prone to staring 
down at the floor as he speaks, he is now 
Ipsilon's chief technical officer. Amid wide- 
spread speculation in the Internet community 
about what was going on at tight-lipped 
Ipsilon, a number of other well-known data 
networking people soon joined the firm. 
They were lured, it turns out, by the oppor- 
tunity of doing something so innovative 
that it might allow tiny Ipsilon to challenge 
Cisco's dominance. 

Bob Hinden, probably best known for his 
work on IP version 6, became director of 
routing software. Dennis Ferguson, a long- 
time Internet backbone guru, joined as a 
member of the technical staff. Brian 
NeSmith, a former vice president at New- 
bridge Networks Corp.'s Vivid Group, be- 
came lpsilon's CEO. All of them were data 
guys who had lost their Nethead religion – 
or at least learned to soften it with a dose 
of pragmatism. In early 1996 the company 
was 50 employees strong, had two rounds 
of venture capital financing behind it, and 
had a prototype IP switch up and running. 

The IP switch is Ipsilon's flagship product 
and a paean to pragmatism and cost-effi- 
ciency. The switch is stripped down, built 
from off-the-shelf and salvaged parts, and 
obsessively engineered for speed. While 
other switches are powered by custom or 
top-of-the-line microprocessors, Ipsilon uses 


a $500 Pentium Pro. And while Ipsilon uses 
ATM, the company ignores many of the 
complexities that make the technology 
expensive. ATM's ability to guarantee differ- 
ent kinds of QoS is thrown out, as are many 
of the higher-level protocols the ATM 
Forum, an independent standards body, has 
secreted like a thick crust over the last five 
years. Ipsilon uses ATM to quickly switch 
bytes between different input lines and out- 
put lines — and that's it. 

According to Lyon, the decision to use 
ATM was purely pragmatic."In an idealistic 
world, | wouldn't go near ATM,” he says. 
"And in theory, pure IP could be as cheap as 
ATM. But currently the chips necessary to 
implement ATM are available at a lower price." 
And Ipsilon can use ATM without falling 
victim to many of the technology's flaws. 
The result? "A configured Cisco runs $75K to 
$130K. We cost $46K to $50K," says Lyon. 

What Ipsilon has done, in essence, is rip 
out the core of ATM - its ability to quickly 
switch bytes – and throw away the rest. 


be built on strata of technology from earlier 
eras. At the lowest level of the next-genera- 
tion network will be the telecom communi- 
ty's ATM. Built on top of that layer will be the 
data community's IP, and above that may be 
the Internet's RSVP. Data networks will sub- 
sume voice networks, but the ghosts of tele- 
com will live on in the underlying, invisible 
technology. 

In this sense, neither the Netheads nor 
the Bellheads will have ^won" the war. While 
the Netheads may come out on top, their 
success will rest on the technical founda- 
tions laid by the Bellheads. Each side ulti- 
mately will see its ideals incorporated into 
the network. At the lowest level of network- 
ing, the hardware approach favored by the 
Bellheads makes sense. Higher up in the 
protocol stack, the Netheads' software 
approach is better. 

As the inevitability of this result becomes 
increasingly apparent, there are signs that 
the Netheads and Bellheads are ready to call 
a truce. Just as there are no atheists in fox- 


Neither the Netheads nor the Bellheads 
will have “won” the war. Each side will see 
its ideals incorporated into the network. 


Lyon compares this with what happened 

to reduced instruction set computing, the 
microprocessing technique developed in 
the early 1980s. Although RISC was techni- 
cally superior to the competing complex 
technique, CISC. But CISC ended up winning 
because it enjoyed widespread market sup- 
port. Nonetheless, the ideas behind RISC 
have stealthily seeped into the industry, so 
that today RISC techniques are at the core 
of state-of-the-art CISC chips. 

“These days, RISC is pretty much dead, 
except for the pieces that live on inside Intel 
Pentiums,” says Lyon."Because Intel main- 
tained the momentum of the software base, 
they were able to take their time and pick 
and choose the RISC techniques that made 
sense to integrate into their processors. 
So will ATM die out? Or will it live on inside 
IP switches like RISC features live in the 
Pentium?" 

His answer is subsumption rather than 
extinction. The result will be a sort of tech- 
nological sedimentation: our networks will 
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holes, the converse of the maxim also holds 
true: religious fervor has a way of dissipating 
when confronted with large amounts of cash. 
Netheads and Bellheads are starting to real- 
ize that if they put aside their differences 
and simply concentrate on building better 
networks with whatever tools are best for 
the job, they will be richly rewarded. 

Even Sean Doran will admit that as enjoy- 
able as it may be to poke fun at Bellheads, 
they still have plenty to contribute. “There 
is a useful tension between the two sides,” 
he concedes. It's an admission made easier 
by the fact that, according to Doran, it's 
largely the telecom guys who are giving 
ground."We had a meeting recently where 
these very senior executives from Sprint 
came to our building completely dressed 
down - trying to fit in. They actually made 
fun of the one guy who did wear a suit." 

"Everyone is learning to work together," 
Doran continues with a touch of satisfac- 
tion,"so we can make lots of money and 
play with our big toys." m m m 
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WHAT DO 
YOU SEE? 


SnapScan 389 


One-pass scanning, push-button ease, 300 
x 600 dpi resolution, 24-bit. Adaptec 
PC SCSI card. Software for Mac? or PC: 
Agfa Scanner CD with FotoLook™ and 
FotoSnap™ (scanner driver software), 
FotoFlavor™ (selective color correction soft- 
ware), SOFT copy™ (Fax-Copy-Print utility), 
OmniPage™ Limited Edition CD (OCR 
software), Photolmpact™ SE CD and 
Color It!™ (image editing software). 
Optional transparency module and 


Automatic Document Feeder available. 


StudioStar 59085 


One-pass scanning, optimum color and 


600 x 1200 dpi resolution, 30 bit. Adaptec 
PC SCSI card. Software for Mac® or PC: 
Agfa Scanner CD with FotoLook,™ 
FotoSnap,™ FotoFlavor,™ and FotoTune™ 
(color management software), IT-8 reflective 
color calibration target, SOFT copy,™ 
OmniPage™ Limited Edition CD and 
Photoshop™ LE CD (image editing soft- 
ware). Optional transparency module and 


Automatic Doc nt Feeder available. 
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4164 and amplifiers. We look at the print- 
outs of the cows being monitored and there 
it is: the wild ride of hormones, day to day, 
recorded at each milking, eerily pinpointing, 
within hours, estrus. 

If nothing else, this is going to make the 
men and women in the big rubber gloves 
very happy. It is also going to make milk 
ever cheaper to produce. That new smell in 
the dairy parlor? It’s not manure. It's money. 


We're back in Bainer Hall with 
Michael Delwiche, discussing biosensors like 
his Cow Hormone Clocker that | saw early 
in the morning. We're talking cows, when 
suddenly Delwiche interrupts himself, digs 
a nice soft peach out of his lunch sack, and 
holds it aloft. Like many fruits and vegeta- 
bles, the trick is not just growing the stuff, 
but “postharvest,” the handling, grading, 
sorting, and shipping. Biosensors are a very 
enticing possibility. 

Delwiche cradles the peach in his palm. 
“Look at it as an engineering challenge," he 
says, though | confess | do not like to think 
of things | put in my mouth that way. A 
farmer and his produce packers want a 
peach that arrives at the grocery store not 
too hard, not too soft, but firm, fresh, and 
ready to eat in a day or two. Delwiche calls 
it the “soft-hard problem." You have to love 
him for it."A human at a grocery store can 
pick a melon. They can squeeze it, smell it, 
heft it," Delwiche says."They know exactly 
what they want from the melon." 

Delwiche searches around and shows me 
his Hand Fruit Impactor. It has an air cell, 
an accelerometer, some hardwiring, a bit 
of microprocessing. When the peach is pre- 
sented, the Impactor bumps it with a mini- 
battering ram, a hopefully "nondestructive 
impact" that attempts to judge firmness. 

It is not yet a highly accurate device. The 
little old ladies squeezing all those melons 
at my local supermarket have them beat. 
And it gets worse. Peaches, like other veg- 
etables and fruits, pose another problem. 

Defects. 

Like David Slaughter's Tomato Weed 
Destroyer, machine eyes are being tested 
to sort out the rejects. But a peach is not 
uniform and round. It is covered with natural 
landmarks - the stem cavity, which looks 
just like a black hole, a blossom end, and the 


suture, that lovely curving ridge that always 
reminds me of a nice butt rather than an 
engineering challenge. Even with two or 
three cameras and a rotating fruit conveyer 
belt, one can imagine the difficulty. At pre- 
sent, the sorting is still done best - and most 
often – by people. 

Delwiche wants to tackle the problem not 
only with machine eyes that "see," but with 
biosensors that "sniff." It is all a question of 
identifying the right combination, the per- 
fect perfume of near-ripeness, and then 
using a biosensor to whiff the volatiles and 
making a computer-assisted decision."This 
is a 10-year, a 20-year problem," says Del- 
wiche, which almost seems to please him. 


The first farmers to eagerly embrace 
the concept of precision agriculture have 
been the Midwest agrarians raising immense 
fields of wheat, soy, and corn. There, a trac- 
tor is as likely as not to be outfitted with 

an antenna to slurp coordinates from the 
Global Positioning System. The GPS satel- 
lites not only tell Farmer Brown where he 


of cucumbers can generate a fire hose of 

data hundreds of pages long. Then again, 
the software could squeeze the flood into 
a few simple words. 

"Water me." 

"Feed me." 

Or as | like to imagine:"AArrgggg! | got 
bugs all over me, spray me, quickly, hit the 
red button, you idiot!” 

Bombs away, boys. 


Professor Shrinivasa Upadhyaya 
drives me out to one of the experimental 
barns, where his grad student, Matthew 
Pelletier, is sitting on a wobbly chair, listen- 
ing to country-western music and tapping 
on a little laptop plugged into the Auto- 
mated Tomato Harvester, a beast as big as 
an 18-wheeler. 

This is a famous machine. When its fore- 
runner was introduced in the 1960s, it 
revolutionized tomato harvesting. Until 
then, all tomatoes were picked by hand 
mostly by Mexicans brought to California 
under the Bracero Program for migrant 


Tony says his farm can’t compete against 
developing countries when it comes to labor. 


is in a field, within a few feet, but are being 
used to create ever-more accurate maps 
of his acreage. 

A mapping firm, and there аге now hun- 
dreds of them, goes into the field, takes 
a pinch of soil, and records myriad mea- 
surements - of salinity, acidity, nitrogen, 
moisture, temperature. These data can be 
combined with records from years past of 
infestations and production - how much 
each few feet of cropland yielded - to create 
maps with pretty colors. And so as the com- 
puter-tractor crawls along, it can help make 
decisions, such as dump more fertilizer here, 
spray less insecticide there. Information 
equals application. As UC Davis Professor Ken 
Giles put it:"There's no need for a thermo- 
nuclear strike." 

The still-evolving concept goes like this: 
superaccurate GPS-guided maps, coupled 
with a field bristling with little biosensors, 
would instantaneously feed information 
to the onboard computers mounted in the 
tractor's air-conditioned cab. The instruc- 
tions could be complex - a 100-acre field 


H1H 


workers. They plucked the fruits, put them 
in boxes, hauled the heavy boxes to trucks, 
and away they went to the packing 
houses, which still produce more than 95 
percent of all the salsa, ketchup, tomato 
soup, and pasta mix we eat in the United 
States today. 

The tomato harvester changed forever 
the old way of doing business. The genetic 
engineers at Davis produced a "hard- 
skinned" tomato, and the mechanical engi- 
neers constructed the automated harvester, 
which grabs the whole plant with rubber 
"fingers" and shakes them up and down, 
causing all the green and red tomatoes to 
fall onto conveyer belts. 

Over the years, many improvements have 
been made. Tomatoes are now sorted - 
green from red - aboard the harvester, 
weighed, and the useless vines shot out the 
back, sucked up by giant vacuum cleaners. 
Shrini, as he is known, envisions the tomato 
harvester of the future bristling with ever- 
smarter technologies: three or four sorters, 
yield monitors, graders, and yes, 216 » 
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4215 perhaps even a mold sensor. 

Where once a dozen or more workers 
sorted tomatoes aboard the harvester, now 
there are only three or four. Soon there 
might not be any. Just a driver. And even 
he might be replaced. 

Back in 1979, when the world seemed 
a much younger place, a group of small 
farmers and migrant worker activists, calling 
themselves the California Agrarian Action 
Project, sued the University of California for 
developing the harvester. They were called, 
dismissively, modern-day Luddites. 

But they argued, forcefully and for a 
time successfully, that taxpayer dollars 
were being used to create labor-saving 
devices that put people out of work and 
benefitted only large operators with the 
money to buy the beasts. They won in the 
lower courts, but lost later on appeals. 
The progressive, former Texas state agricul- 
ture commissioner, Jim Hightower, wrote 
a book about the issue, called, Hard Toma- 
toes, Hard Times: The Failure of the Land 
Grant College Complex. |t reads today, in 
the flood of digitized hype, like an ancient 
scroll. 

But the case was a landmark, or a last 
gasp, depending on how one views the 
double-edged sword of technology. Due to 
it – and to the fact that there were so many 
migrant workers available at the time – 
researchers applying for federal grants for 
years had been dissuaded from going any- 
where near the words "labor-saving device." 
Even today it is slightly odd to read the US 
Department of Agriculture's science publi- 
cations and never see the word. Efficiency? 
Sure. Labor? Never. 

But every researcher | spoke with at UC 
Davis, and at other schools around the coun- 
try, admitted it. These technologies are 
designed, either explicitly or as a result, to 
take people out of the process. That might 
not be so bad. On the days | was in Davis, 


the temperatures soared above 104 degrees. 


Hand-picking tomatoes in July is hot, brutal, 
backbreaking work that pays a few dollars 
an hour. And farming remains, even today, 
one of the most dangerous jobs in America. 
Clearly, migrant farm workers are doing it 
because they desperately need the money. 
But | don't think it hurts to be honest about 
it. The farmers and the researchers want to 
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replace men with machines. 


Tony Turkovich is a real farmer. 
At his and his partner's family's 7,000-acre 
spread in Winters, California, he grows 
wheat, corn, alfalfa, beans, watermelons, 
cotton, prunes, oranges, and, of course, 
tomatoes. | drive the rental out across the 
warm fecund fields, eating a sloppy, wet, 
fresh roadside peach, with the windows 
down, radio cranked, hot and happy. 

Tony is a professional. Conservative 
enough, but still young, and in the farm 
industry, he could fairly be called an "early 
adapter." He uses lasers to level his fields. 
Radar. Sensors. His desk is clean, almost 
free of paper. He has a laptop, which he 
uses for record-keeping, field data, 
accounting. He's getting his own weather 
station soon. He likes to test stuff in his 
fields for the engineers at UC Davis. He is 
our reality check. 

We talk about the gizmos, their pros and 
cons. But this is the bottom line. If smart 
technologies work, if they can be priced 
affordably, farmers will buy every damn one 
of them they can. Tony says he and his 
neighbors simply cannot compete against 
a developing country when it comes to 
labor. Labor makes up 33 percent of his 
annual budget. It is too expensive in Califor- 
nia. Too cheap in Nicaragua or Brazil. He is 
philosophical about it. He knows this means 
less men working his crops each year. But 
the ones that remain will inevitably, he 
believes, be better paid and better educated. 
Technicians, not field hands. 

"| can see the number of employees being 
reduced year after year," he says."To just 
a handful? I'm not so sure. Mother Nature 
throws a lot of variables at us, and things 
don't always go so smooth." 

On the walls of his office, an old farm 
house - built by the descendants of the first 
pioneers to work this land nearly a hundred 
years ago - are old grainy black-and-white 
images. They show a train of mules pulling 
a combine. Then a steam engine. Then a 
gasoline-run tomato harvester. 

We go outside, and he starts up his new- 
est tractor; sitting in the air-conditioning 
cab, he flicks some switches, and onboard 
microprocessors come alive. This farmer is 
going digital. And everything we put in our 
bellies is going to be put there with the 
help of a computer. m m m 
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Message 40: 

Date: 10.1.96 

From: <nicholas@media.mit.edu> 
To: <lr@wired.com> 

Subject: 


One fine day a young woman went out to 
buy a car. The dealer convinced her to pur- 
chase a Ford Taurus for US$19,500. She said 
she needed to sleep on it and would come 
back the next day. But instead of just sleep- 
ing on it, she used the Net to inquire whether 
there were others, near her, who were also 
considering buying a Taurus. By next morn- 
ing, she had found 15 people who were. 
Some email discussion ensued, and she 
returned to the dealer to say she would take 
the car, but for $16,500. This was so far below 
his price that he assumed she had made a 
mistake."No sir. | have not made a mistake,” 
she replied. “I simply failed to mention that 
| am buying 16 cars, not one.” Delighted 
with the idea of selling in such volume, the 
dealer promptly sold the cars at her price. 

A buyers’ cartel – as opposed to a sellers’ 


The noise of the Net is its beauty, 
and navigating this noise 
will become easier and easier 
because of electronic word of mouth. 


— is almost impossible to create: too many 
people need to be involved. Meeting with, 
speaking to, calling, or finding those who 
may be interested is too difficult, and you 
probably wouldn't know who to contact 
anyway. Consumers of products find them- 
selves in a poor position compared with 
suppliers, people who, by virtue of knowing 
one another, can fix prices anytime they 
agree. In addition, suppliers are typically 
few in number. The consumer's position is 
weakened because he or she cannot shop 
efficiently. The potential buyer cannot cover 
an area that is wide enough to be significant. 
This is about to change. 


Let your fingers do the walking? 

In the days before Pattie Maes was a mom, 
and prior to joining MIT's tenure track, she 
had plenty of time to browse through stores, 
newspapers and magazines, even cities, 
with the hope of discovering some piece of 
treasure. These days she hasn't the time to 
explore at a leisurely pace, but even worse, 
the amount of information and the number 
of products have expanded almost expo- 
nentially. What was merely overload yester- 
day has become impossible for her today. 
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Electronic Word of Mouth 


| must say | have felt this way for years! 

I don't even refer to the Yellow Pages. 
Instead, | trust friends, whose recommenda- 
tions have proven to be on the mark. There 
is my sister-in-law for movies, Jerry Rubin 
for restaurants, and Sherwin Goldman for 
wine. Like most of us, | have few people to 
whom | can turn. Otherwise, | rely on critics, 
experts who provide evaluations. In other 
words, today we have only two choices: 
ask a friend or trust an expert. 

Thanks to the work of Professor Maes 
and her colleagues, including former stu- 
dents who have started Firefly Network Inc. 
(formerly Agents Inc.), we now have a third 
way to find a new film, a hip restaurant, a 
timely news article, or a hot Web site. The 
concept is called collaborative filtering – 
a way to tap into other people's wisdom. 


Have it your way 

In July 1994, a program called RINGO 
became the first instantiation of this con- 
cept. It helped users find interesting music. 
Mind you, this is much more difficult than 
locating the lowest-priced Ford Taurus or 
the most inexpensive pair of Porsche sun- 
glasses. Cost is easily measured, but "inter- 
esting" music is very much in the ears of 
the beholder. 

What RINGO did was simple. It gave you 
20-some music titles by name, then asked, 
one by one, whether you liked it, didn't like 
it, or knew it at all. That initialized the system 
with a small DNA of your likes and dislikes. 
Thereafter, when you asked for a recom- 
mendation, the program matched your 
DNA with that of all the others in the sys- 
tem. When RINGO found the best matches, 
it searched for music you had not heard, 
then recommended it. Your musical plea- 
sure was almost certain. And, if none of the 
matches were successful, saying so would 
perfect your string of bits. Next time would 
be even better. 

The idea is simple, but the existence of 
the Net makes it more than cunning. When 
graduate students first put RINGO online, 
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thousands of users and music titles were 
on it within a week. The expansive and 
global nature of the Net takes word of 
mouth, as we know it in real time and 
space, and reaches across all time zones and 
the planet itself. Try it. The current, commer- 
cial incarnation of this idea can be found at 
www.ffly.com/. 


Taking the noise out of the Net 
Many users, old-timers and newbies alike, 
complain that the Net is too noisy. There is 
no easy way to separate the opinions of an 
8-year-old from those of The Washington 
Post (not sure which | would prefer). Remem- 
ber the old axiom "Garbage in, garbage out"? 
Well, it is just that - old. It’s about time 
people realized that the noise of the Net 

is its beauty, and that navigating this noise 
will become easier and easier because of 
electronic word of mouth. 

Until recently, the assumption has been 
that you must have brand recognition. 
Brand names, we are told, make information 
credible. If The New York Times says it, or if 
John Markoff says it, you'd better believe it. 
Otherwise, beware. Search engines don't 
discriminate between a high school term 
paper and Britannica's homepage, let 
alone the writings of Cliff Stoll and this 
back page. 

Electronic word of mouth does. And it 
works both ways. It not only allows you to 
find music titles of obscure ensembles, for 
example, but it very quickly blackballs the 
bull. It means that one person's three-star 
restaurant can be an anathema to another. 
We have seen just the beginning of a new 
kind of Consumer Reports - done by con- 
sumers, for consumers. 

For Pattie Maes and company, the ulti- 
mate effect of this technology will be 
demonstrated when, for instance, a band 
signs with a big label because Firefly gen- 
erated so much excitement about its 
music. That is, when a new product will 
be launched because word-of-mouth 
technology formed an online cartel of 
people who want it to be sold. = = = 


Pattie Maes (pattie&media.mit.edu), a pro- 
fessor at the MIT Media Lab and founding 
chair of Firefly Network Inc., contributed to 
this column. 
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aX Remember when you were young 
ШШШ and idealistic (this may have 
Г only been a few months ago) 
and you promised yourself that when you 
finally arrived, you would never become one 
of "them"? (Oh, you know who they аге.) 
Well stay true to yourself by buying a car 
that identifies you with no one but yourself. 
TheVolkswagen Passat. A true German 
touring sedan with all the feeling and quality 
you want. For thousands less than youd expect. 
It is, in fact, all the fruits of capitalism with 
none of the guilt. 
On the road of life there are passengers 
and there are drivers. 
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On a quest for the 
perfect (tattoo) «es 


ideal viper motif on the Tattoo Resource Раде, yet | was curious what 


Maximillian's On-Line Tattoo Parlor might suggest — which actually expanded 
my thinking into the pterodactyl realm. Intrigued, | went on to peruse the 
Design Your Own Tattoo Page and — influenced by a well-stenciled midriff from 
the Bowery on the History of the Tattoo Web Site — came up with something 
no one had done before. In fact, everyone on the Tattoo Talk chat page 
was going ga-ga over it. So | started thinking tattoos might be my calling, 


when | scrolled down to a Web site for the Ministry of the Tattoo in 


Monterey, where the entire parish is visibly tattooed. Just one potluck 


dinner and | ended up 
finding God. 
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